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HISTORY OF CANADIAN SURGERY 


FRANK HAMILTON MEWBURN, O.B.E., M.D., C.M., LL.D., 
LT.-COL., C.A.M.C., Professor of Surgery, University of Alberta, Pioneer Surgeon 


H. E. RAWLINSON,?® 
(°\ THE AFTERNOON OF THuRsDAY, March 

i, 1885, at a place where the road running 
}etween Fort Carlton and Duck Lake 
«ossed a coulee, a small party of Mounted 
lolice and volunteers under Inspector 
( rozier faced a hostile band of Métis led 
lx Gabriel Dumont, Louis Riel’s chief 
| utenant. Between the opposing lines the 
lspector had opened a parley with some 
© the rebels advancing under a flag of 
truce when suddenly rifle shots cracked. 
Immediately the firing became general and 
half an hour later 18 lifeless bodies lay in 
the blood-stained snow, and many others 
had fallen wounded. Thus was signalized 
the beginning of the actual fighting in the 
North West Rebellion, but the shots that 
opened the Battle of Duck Lake also 
marked the passing of the old West. When 
the fighting ended a few weeks later, the 
native population had forever lost all 
chance of regaining possession of the 
prairies, the tide of immigration was ready 
to set in, the West had come of age. 

Only an average lifetime separates us 
from that day, yet in the history of the 
West there is crammed into this span 
a development so remarkable that few 
parallels exist. There are some still with 
us whose lives have covered the full com- 
plement of those years, and there are 
many more whose passing is recent enough 
to leave their memor y still fresh and green. 
One of the latter is Frank Hamilton Mew- 
burn, whose life and work is woven inta 
the very fabric of present-day Alberta, 

On that historic March day, a young 
man of 27, he was in Winnipeg, then a 
city of about 20,000, where he was the first 
house surgeon ever appointed to the Winni- 
peg General Hospital. Ancestral influences 
had made his path into medicine almost 
inevitable and the record is one that can 
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Fig. 1.—Frank Hamilton Mewburn. 


have few equals. On January 8, 1765, 
James Mewburn, yeoman of Durham, Eng- 
land, apprenticed his 17 year old son, 
Francis, to Thomas Hornby for seven years. 
The latter undertook to “. . . find 
allow and provide to and for the said 
Francis Mewburn Good wholesome and 
sufficient Meat Drink and Lodging fit and 
convenient for him and also teach and 
instruct the said Francis Mewburn .. . in 
the Art Science and Mystery of an Apothe- 
cary . On his part Francis agreed to 
serve his matter faithfully and “. . . not to 
play at Cards Dice or any unlawful Game 
or Games or contract Matrimony.”* The 
apprenticeship served, Francis practised in 
Whitby and, absolved from the injunction 
against matrimony, started a line of medi- 
cal Mewburns that is now—two centuries 
later—in its sixth generation in the person 
of Dr. Robert H. Mewburn of Vancouver. 


*From a_photostat of the Indenture Agree- 
ment in the possession of the Mewburn family. 












Fig. 2.—Interns at the Montreal General Hospi- 
tal, 1882. Seated: John A. Macdonald and James 


Bell; standing: A. Henderson and F. H. Mewburn. 

Francis’s second son, John, acquired his 
medical training in London and when he 
obtained his M.R.C.S. he was “honourably 
noticed” by Sir Astley Cooper.t However, 
stirred by the call of a new country, he 
came to Upper Canada in 1832 and prac- 
tised first at York (Toronto); then he 
moved to Stamford where he remained for 
the rest of his life. It is said of him that 
he was noted for his medical skill, and for 
being exceptionally warm-hearted, impul- 
sive, fearless, and occasionally profane—a 
remarkable foreshadowing of his grandson. 

When John Mewburn came to Canada 
he had a 15 year old boy, Francis Clarke 
Mewburn, who apprenticed himself to his 
father for five years, after which he took 
a years course of lectures in medicine in 
Philadelphia. On the strength of this train- 
ing he was admitted to licensure of the 
Medical Board of Upper Canada in 1838, 
and he practised in Weston till 1845 when 
he moved to Drummondville (Niagara 
Falls). He has left a short but vivid account 
of the status of medical practice in early 
Toronto.’ His reputation must have been 
outstanding because he was awarded an 
honorary Doctorate in Medicine by the 
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University of Buffalo. A very close friend 
was Frank Hastings Hamilton, the first 
Professor of Surgery at that institution, and 
it was no coincidence that when the youn :- 
est of the seven children was born in 188 
the boy was named Frank Hamilton Mew- 
burn. With such a background he wis 
sealed of medicine from birth. 

McGill in the eighteen-seventies was ov t- 
standing on this continent for its School of 
Medicine, numbering among its distin- 
guished staff the youthful Osler, This was 
where Frank Mewburn went for his medi- 
cal training. He told us that early in his 
course he was very discouraged and ready 
to quit, when Osler had a talk with him 
restoring his courage and determination. 
No doubt this intimate encounter with a 
great teacher had a lasting influence; in 
any event, it laid the foundation for a life- 
long friendship. 

Graduation in 1881 was followed by a 
year of internship in the Montreal Gen- 
eral Hospital. He and his fellow interns 
must have particularly desired to record 
this period for posterity and a photograph 
shows the four young men in studiedly 
careless poses, the young Mewburn already 
sporting the wide pointed = that 
he kept to the end of his days (Fig. 2). One 
of his fellow interns, Andrew Aha 
became the first civilian practitioner in Cal- 
gary, and another, James Bell, was known 
to later generations as a famed Professor of 
Surgery at McGill. 

Following internship he turned to the 
West. By 1882 Winnipeg had experienced 
a boom from the construction of the Cana- 
dian Pacific Railway and its little 20 bed 
hospital had become quite inadequate, so 
that the erection of a larger one was under- 
taken. Here Mewburn went as house sur- 
geon. During his student days Liste’’s 
methods of surgical antisepsis, just intro- 
duced into Canada, were the subject of 
much controversy? but, as Mewburn would 
tell his classes 40 years later, his expei- 
ences with the injured from the railroad 
construction during that early Winnipog 
period soon clinched the matter for hin. 
The days must have been busy and proit- 
able and three years had almost pass:d 
when the Riel Rebellion broke out in tie 
North West Territories. 
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In Ottawa events moved with unusual 
swiftness. The Government immediately 
called for volunteers to constitute an exped- 
itionary force and on Friday, April 3, 
Thomas Roddick, Mewburn’s erstwhile Pro- 
fessor of Surgery at McGill, was appointed 
Chief of the Medical Staff in the Field. 
He left at once for Winnipeg where he 
arranged for the setting up of a base mili- 
t.ry hospital in some of the wards of the 
\\ innipeg General, and he asked his old 
p ‘pil and intern to take charge.’ 

Again Mewburn’s decision was in the 
f. nily tradition. His great-grandfather, the 
aj othecary, had held a commission in the 
v lunteers when Napoleon threatened to 
invade England. His grandfather was an 
assistant surgeon in the Peninsular War and 
h:d treated the wounded after the Battle 
oi Corunna in which Sir John Moore was 
mortally wounded. When he moved to 
Canada he again volunteered for service 
in the suppression of the Mackenzie Rebel- 
lion in 1837. Mewburn’s father served two 
years as a medical officer and in 1866 was 
Surgeon Major to the 44th Regiment dur- 
ing the Fenian Raids. We may be assured 
that Roddick received an unhesitating and 
unqualified “Yes”. 


= 


Tne Rebellion was shortlived and by the 
end of July the military hospital had fin- 
ished its work and Mewburn had won his 
first military medal. But the spotlight had 
been turned on the West. In November of 
that year the last spike was driven for the 
C.P.R. route across Canada and Mewburn’s 
gaze turned still further westward. 

The North West Territories had been 
set up in 1870 and in 1882 Alberta had been 
created as one of its districts. But settle- 
ment had been slow and in 1885 the AI- 
berta district had only about 15,000 inhabi- 
tants, including Indians and _halfbreeds. 
However, the coal seams in the southern 
area had attracted attention and the North 
West Coal and Navigation Company had 
started mines at a place called Coal Banks, 
now named Lethbridge after the first presi- 
dent of the company.* They wished to get 
a doctor to establish permanent residence 
in the little community of miners and 
ranchers, and at the invitation of the mana- 
ger, Mr. E. T. Galt, a son of Sir Alexander 
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Galt, Mewburn travelled there in Decem- 
ber 1885 to look over the prospects. 


According to tradition he left Winnipeg 
in forty below zero weather and arrived 
at Lethbridge during a Chinook. This might 
have created a particularly favourable im- 
pression but in any event his mind was soon 
made up. He returned to Winnipeg to 
finish his term of service, to receive a hand- 
some gold watch and chain from his pro- 
fessional colleagues, and to set off again 
for Lethbridge in the spring. His lifelong 
friend, the late Peter M. Campbell, wrote: 


“He was the only medical man in the town 
—calling it that. His medical neighbours were 
few and far between. To the west a Mounted 
Police surgeon at Macleod, 32 miles away; 
the same to the north at Calgary, 140 miles; 
also to the east at Medicine Hat, 110 miles; 
and to the south . . . the nearest was at Great 
Falls, Montana, 195 miles. That was quite an 
extensive area to serve, but fortunately for him 
there were very few people in it. It is prob- 
able that outside of the hamlets just men- 
tioned, the population of the area was not 
as high as one person for every hundred square 
miles .. .”4 


The young doctor plunged into what 
must have been a busy life. He became 
Assistant Surgeon to the Mounted Police, 
retaining a lively interest in the force until 
his death. He also served as doctor to the 
railway built by the Coal Company to 
Medicine Hat, and later he was similarly 
connected with the C.P.R., being their chief 
medical officer during the construction of 
the line through the Crowsnest Pass. All 
this was in addition to his work for the 
Coal Company and in the community. In 
a year his roots were struck deeply enough 
for him to get married and with this major 
step in life accomplished he was free to 
turn almost all his energies to his profes- 
sion. 

Although Alberta has been blessed with 
some outstanding pioneer doctors, none 
of those who arrived in those early years 
achieved a comparable reputation as a 
surgeon. While he carried on the full range 
of general practice, he was by temperament 
and training specially drawn to the surgi- 
cal side of his work, which he pursued with 
ability and exceptional determination. He 
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subscribed to medical journals, read them 
carefully, and preserved them with care so 
that the Medical Library of the University 
of Alberta is fortunate, considering its 
youth, to have some long runs of journals 
as his gift. He also made great efforts to 
visit major clinics periodically. Twenty- 
seven years passed which brought him the 
reputation of the pioneer surgeon of the 
West. 

It was the heroic age of surgery. Lister's 
great discovery had afforded the surgeon 
almost unlimited opportunity and—the in- 
tricate techniques of today not yet devel- 
oped — the individual had a marvellous 
scope for initiative. Today's teamwork, 
while it has conferred great boons on sur- 
gery, has dimmed the glory of the individ- 
ual. Given Mewburn’s temperament and 
the circumstances of his time, his isolation 
was a blessing in disguise in that it threw 
him on his own resources, and developed 
his confidence in himself. 


An example will illustrate this. In later 
years Mewburn told his students: “I had 


seen several patients die with ‘perityphlitis’, 
and I had also noticed articles appearing 
in the journals suggesting that the condi- 
tion was essentially a purulent inflamma- 
tion of the appendix, and early resort to 
surgery was advocated, I determined that 
the next such case that came along I would 
operate on without delay.” The late W. S. 
Galbraith takes up the story: 


“It was my privilege, then only looking on, 
to watch his development from surgery of 
amputations and abscesses to his first appen- 
dectomy in 1893. The patient had travelled 
200 miles to have it done and it had evidently 
ruptured some time before, and everything 
was in a terrible mess . . . but the patient got 
well, and with increasing ease cases were 
offered for his skill; hernias in plenty, an 
ectopic gestation, which he reported, until 
December 10, 1903, came the climax, as he 
then thought, in a Cesarean section. His pro- 
gress from that point was continuous.”® 


The stories concerning him as a person- 
ality are legion and the anecdotal accounts 
are worth reading.*-* They reveal the hold 
he had on his fellows, and particularly on 
his patients, by the sheer force of charac- 
ter. But such qualities have marked the 
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good doctor in all ages, What was it th. t 
brought him to the forefront? It was not 
manual dexterity for he was a slow, though 
exceptionally careful operator. He dd 
have, however, a remarkably acute dia :- 
nostic sense and coupled with this was :n 
equally remarkable ability to sense just 
how much a patient could stand. Behiid 
this there lay still deeper qualities, and ‘o 
these his close associate, W. S. Galbrai:h 
has again testified from first-hand know |- 
edge: 


“His success marks him as belonging to that 
class which ignores difficulties and lays tribute 
upon his daily work to produce the material 
for his own education and training . . . He 
was never satisfied with having ‘got by’ . 
Dr. Mewburn was certainly a living example 
of (the) dictum ‘succeed with what you have’. 
As a colleague he was inspiring, and obliged 
one to give his best and be certain about it, 
but he made most of those who worked with 
him very warm friends, as his straightforward- 
ness to friends and foes alike made his friend- 
ship highly prized. In the mining camp of 
forty years ago, the Lethbridge of today, his 
thoroughness is still a tradition.”® 


In 1913 at the age of 55 he moved to 
Calgary and limited his practice to surgery. 
But the move was barely accomplished 
when once more the bugles sounded and 
his response was again immediate. An 
anecdote that is absolutely characteristic is 
contained in a quotation from a letter writ- 
ten by a cousin, Brig. Gen. $§. G. Mewburn: 


“I remember . . . he sent a wire to Sam 
Hughes, then Minister of National Defence. 
offering his services. Sam replied, thanking him 
for the offer but regretting he was too old. 
The doctor sent a reply saying: ‘Reference your 
wire—go to hell! I am going anyway.’ Ile 
cabled Sir William Osler, a great perso al 
friend, and the first I knew he telephoned : ie 
from Toronto early in 1915 that he was leavig 
for New York. He went over at his own : \- 
pense and made a marvellous record ov. r- 
seas.® 


His worth was quickly recognized aid 
he was placed in charge of the Surgical 
Division of the Military Hospital at To: 
low. Here he was able to renew his frie 
ship with Osler, who was medical c 
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sultant to the hospital. For his services he 
received in November 1918, from the hands 
of the King, the Order of the British Em- 
pire. 

He returned to Calgary in 1919 ready to 
st.rt practice once more but an abrupt 
change occurred in his pattern of life. The 
U.iversity of Alberta was preparing to ex- 
teid its medical course so as to carry its 
stedents through to graduation and it was 
necessary to fill the clinical chairs. For 
surgery the happy choice fell on “The 
Clonel”, as he was now known to all, and 
he accepted, 

His days as a teacher crowned his life’s 
work. His was a personality that a student 
er. counters rarely. Over the years the facts 
he taught have faded, but the subtle force 
of his character and example has steadily 
maintained and increased its power. None 
of his students could fail to be influenced 
by the joyous way in which he went into 
battle for his patient. His continued effort 
to keep up with the progress of medicine 
was a potent stimulus. Above all was his 
whole-souled devotion to the art and craft 
of healing, for he was—in the modern 
phrase — completely “patient-centred”. I 
have never known a physician so thorough- 
ly devoted to his patient’s interest, so 
regardless of social or economic status, or 
any other extraneous thing. He was first, 
last, and always the doctor. 

He remained active to the last when, 
getting a severe chill after a strenuous 
morning in the operating-room, he devel- 
oped a pneumonia which carried him to his 
death on January 29, 1929. He was buried 
at Edmonton on a sunny cold Alberta day, 
in the Western land he had done so much to 
develop, and as the casket was lowered a 
firing party sounded a soldier’s farewell. 
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His traits are well epitomized by his 
memorials. The Mewburn Medal in Surg- 
ery marks his interest in students; the 
Mewburn Military Pavilion of the Univer- 
sity Hospital commemorates both his clin- 
ical and military life; in front of the Galt 
Hospital in Lethbridge there is a cairn on 
which is carved the tribute of the com- 
munity he served so well. But when that 
cairn was unveiled in June 1937, a very 
revealing incident occurred.’ From a band 
of the Blood Indians, who had so often 
called on the services of “The Little Doc- 
tor,” there stepped forward in full regalia 
their leader, Chief Shot-on-Both-Sides, who 


placed at the foot of the cairn a simple 
wreath of western wild flowers. 
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ISLET CELL TUMOURS AND PEPTIC ULCERS 
A REPORT OF TWO CASES OF ZOLLINGER-ELLISON SYNDROME 


W. C. MacKENZIE, M.D., C.M., 
S. T. NORVELL, Jr., M.D.,7 


T. K. SHNITKA, M.Sc., 


THE ASSOCIATION of a tumour of the islets 
of Langerhans with peptic ulceration of 
the upper gastrointestinal tract was first 
characterized as a syndrome by Zollinger 
and Ellison in 1955.’ At that time they re- 
ported two patients with primary peptic 
ulcers of the jejunum associated with islet 
cell adenomas of the pancreas and col- 
lected four similar cases published by 
others. Subsequently (1956) Ellison re- 
ported on 24 cases, including five new cases 
and 17 collected from the literature, of 
co-existing peptic ulcer and islet cell 
tumour.* 

This association is generally designated 
“the Zollinger-Ellison syndrome”, an epon- 
ym proposed by Eiseman and Maynard.* 
Further reports*-"' have brought the total 
number of cases to approximately 35, the 
exact number depending somewhat upon 
the criteria used for inclusion in the syn- 
drome. From these cases, the general fea- 
tures of the new clinical entity have become 
apparent: 


FEATURES OF THE ZOLLINGER-ELLISON 
SYNDROME 


1. The Peptic Ulcer 


In almost all cases, the presenting picture 
is that of a peptic ulcer or one of its com- 


plications. The ulcer diathesis is intense, 
with marked increase in both volume and 
acidity of the gastric secretion. The site of 
the primary ulcer is often “atypical”, and 
multiple ulcers are not uncommon (Fig. 1). 


*Professor and Head of Department of Surgery, 
University of Alberta, Faculty of Medicine, Ed- 
monton, Alberta. 

*Teaching Fellow, Department of Surgery, Uni- 
versity of Alberta, Faculty of Medicine. 
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Hospital, Binghamton, New York, 

§Lecturer in Pathology, aa a Alberta, 
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M.S.(Surg.), F.R.C.S.[C], F.A.C.S.,° 


B. L. MATHEWS, M.D., F.A.C.S.,¢ and 


M.D.,§ Edmonton, Alta. 

Apart from the above peculiarities, the 
gross and microscopic features of these 
lesions are those of any peptic ulcer. The 
surgeon’s attention is often directed to the 
entity by stomal ulceration, which recurs 
repeatedly as long as any acid-secreting 
mucosa remains. 


Fig. 1.—Diagram showing location of 57 prim- 
ary ulcers in 34 cases of Zollinger-Ellison syn- 
drome. The ulcers are frequently multiple and 
“atypical” in location. One patient had 12 chronii 
gastric ulcers. 


Il. The Pancreatic Tumour 


The islet cell tumour is not, as a rule. 
an insulin-producing growth, Beta gran- 
ules are usually absent, and some authors 
have reported that the alpha-type cell pre 
dominates. The neoplasm is malignant i 
more than half the cases, and metastas« 
are often seen. Even when the growth i; 
benign, multiple tumours may be presen! 


Ill. The Patient 

Patients with the Zollinger-Ellison sy: 
drome do not usually show clinic: 
evidence of hypoglycemia, but some e> 
ceptions have been reported. Most of th 
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patients have been in the fourth and fifth 
decades of life, although the extremes have 
been 19 and 78 years. The sex distribution 
is approximately equal. Patients present, 
as a rule, with pain of an acute primary or 
stomal ulcer or with a complication of 
peptic ulcer. In a few cases ulcer symptoms 
were present for many years, but more 
oiten the peptic ulceration runs a fulmin- 
ating and lethal course over a period of 
a few months. These cases can often be 
recognized in retrospect by a characteristic 
history of acute episodes, multiple unsuc- 
ccssful operative procedures, recurrent 
ulceration, and fatal termination. 

Another interesting feature of the entity 
is the finding of adenomas or hyperplasia 
0: one or more other endocrine glands in 
approximately one-fifth of the cases. The 
parathyroids, the anterior pituitary, and 
the adrenal cortex have been chiefly in- 
volved, and in some cases the other endo- 
crine tumours have been functioning. 


Case REPoRTS 


Two cases of the Zollinger-Ellison syn- 
drome are herewith reported: 


Case 1.—Mr. T.C., a 29 year old married 
clerk, was admitted to the Royal Alexandra 
Hospital, Edmonton, on December 17, 1948, 
for upper abdominal pain of five months’ dur- 
ation. He was shown by barium meal examin- 
ation to have a duodenal ulcer, and he was 
discharged on medical management. 

He was readmitted on April 25, 1950, with 
burning epigastric pain of one year’s duration. 
The pain had been relieved by food until one 
week before admission, when it became con- 
stant despite a milk diet and was accompanied 
by nausea, vomiting, heartburn, and water- 
brash. His bowels had been “loose” for a 
month, but the character of the stool had 
been normal, except for one tarry stool passed 
two weeks previously. 

The only physical findings of note were 
some epigastric guarding and tenderness. Bar- 
ium meal examination revealed a prepyloric 
ulcer and marked pylorospasm. Gastrectomy 
was advised in view of his severe symptoms 
and the location of the ulcer. 

Subtotal gastrectomy was carried out by 
Dr. W. S. Anderson on May 18, 1950, for 
a large, benign gastric ulcer with penetration 
of the pancreatic head. In the distal portion 
of the pancreas there were two nodules, re- 


ZOLLINGER-ELLISON SYNDROME 


Pay APE 


Fig. 2.—Case 1: Islet cell carcinoma of low 
malignancy—pancreas (H & E stain). 


spectively measuring 1.5 and 2.0 cm. in 
diameter. These were excised along with a rim 
of normal pancreatic tissue and were reported, 
on examination of frozen section, to be 
benign adenomas. 


Subsequent microscopic examination of the 
two nodules from the pancreas by Dr. J. H. 
Sturdy showed them to be composed of low 
grade carcinoma of the islets of Langerhans. 
Invasion of adjacent exocrine parenchyma and 
stroma was evident in some areas. 

Further study of this pathologic material 
disclosed an infiltrating tumour within pan- 
creatic tissue, composed of nests, ribbons, and 
solid alveolar groups of polygonal and cub- 
oidal cells, almost all of which displayed 
moderately well defined cell boundaries, acid- 
ophilic, finely granular cytoplasm, and a round 
or oval nucleus containing one or several small 
nucleoli (Fig. 2). Cell size corresponded 
approximately to that of normal islet cells. 
Mitotic figures were rare. Supporting fibrous 
stroma was abundant in most areas. With 
Masson’s trichrome stain and Bensley’s ani- 
line, acid-fuchsin and methyl-green stain, a 
moderate number of tumour cells were found 
to contain small red cytoplasmic granules, a 
feature which suggested some kinship to alpha 
cells. No argentaffin granules were demon- 
strated by coupling with the stable diazotate 
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(a) MAY 1950 


(c) SEPT. 1950 


(b) JUNE 1950 


(d) JULY 1951 


Fig. 3.—Case 1: Diagrammatic representation of clinical course. 


of 5-nitroanisidine (Fast Red salt B) or by 
Schmorl’s ferric ferricyanide method. 

Chemical analysis of the tumour tissue by 
Dr. A. M. Fisher at the Connaught Labora- 
tories, Toronto, showed that it contained about 
0.8 unit of insulin per gram. This is a low 
insulin content for islet cell tissue. 

Microscopic examination of the gastric ulcer 
showed the usual features of a chronic benign 
gastric ulcer. 

The patient’s hospital stay was uneventful. 
Blood glucose determinations and _ urinalyses 
for sugar were normal during his postopera- 
tive period and during all subsequent hospital 
admissions. 

He was readmitted to the Veterans’ section 
of the University of Alberta Hospital on June 
5, 1950, having vomited about a quart of dark 
red blood. He was in shock on admission, and 
his hemoglobin level was 4.3 g. %. He was 
transfused and treated with diet, sedation, 
antispasmodics, and x-ray therapy to the 
stomach. 

Because the patient had continuous epigas- 
tric pain, he was re-explored by one of us 
(W.C.M.) on September 12, 1950. Operation 
revealed: (1) a gastric ulcer with penetration 
of the liver, (2) a gastrojejunal ulcer pene- 
trating the anterior abdominal wall, and (3) 
gastrocolic and jejunocolic fistula. Involved 
tissue was resected and a new gastrojejunal 
anastomosis was established. His early post- 
operative course was not remarkable. 

Subsequently, however, the intestinal fis- 
tule recurred. He suffered considerable pain 
and became addicted to narcotics and a psych- 


iatric problem. He lost weight and eventually 
required a feeding jejunostomy. He died after 
a massive hematemesis on July 15, 1951— 
three years after his first symptom and 14 
months after his initial. operation. Landmarks 
in this patient’s course are represented dia- 
grammatically in Fig. 3. 

At autopsy, a large gastrojejunal ulcer, and 
gastrojejunal and_ gastrocolic fistula, were 
found. There was an extensive inflammatory 
reaction throughout the upper abdominal cav- 
ity. No residual islet cell tumour was found, 
although the pancreas was not minutely ex- 
amined by serial gross slices. 


COMMENT 


This is a case of a young man who had 
a peptic ulcer and a non-insulin-producing 
islet cell carcinoma of his pancreas, both 
treated surgically. The fulminating course 
from the onset of his initial ulcer symptoms 
until his death from the effects of peptic 
ulceration, uncontrolled by repeated surgi 
cal measures, is typical of many reporte« 
cases of the Zollinger-Ellison syndrome. 

Case 1 is incompletely documented b« 
cause a thorough search was not made f 
residual cell carcinoma at autopsy. Con- 
sidering that the Zollinger-Ellison syn 
drome was not an established entity at the 
time, and that there was considerable i 
flammatory reaction in the upper abdome: 
it is not unlikely that further small tumou 
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nodules were overlooked at operation or 
autopsy. On the other hand, it has not been 
unequivocally demonstrated that the islet 
ccll tumour has any direct bearing on the 
p:thogenesis of the fulminating peptic 
ulcer, and there is really no reason to 
assume that tumour must necessarily be 
‘sent in the terminal stages of the dis- 
«se. In Amendola’s case,'* the patient had 
apparently complete removal of a cystic 
‘t cell adenoma from the tail of the pan- 
creas; no residual tumour was seen when 
the patient underwent surgery for a per- 
ferated gastric ulcer four years later. 


Case 2.—Mrs. B.R., a 54 year old housewife, 
wis admitted to Binghamton City Hospital 
(Binghamton, New York) in June 1954 for 
investigation. She had a three year history of 
recurrent attacks of diarrhoea, associated with 
abdominal fullness and occasional vomiting, 
and accompanied by a 20 lb. weight loss. 
There was no history of pain or of blood and 
mucus in the stool. Investigation at that time 
was negative, except for some _ irregularity 
of the duodenal bulb on barium meal exam- 
ination and a hyperchlorhydria on gastric 
analysis (120 mEq./l. of free acid in the fast- 
ing specimen and 136 mEq./I]. 30 minutes 
after alcohol stimulation). Her condition was 
managed medically with some degree of suc- 
cess for 11 months. 

She was readmitted on May 1, 1955, with 
an acute abdomen. She had experienced sud- 
den, severe abdominal pain with vomiting 
and was found to have a rigid abdominal 
wall and moderate shock; radiography revealed 
intraperitoneal air. She was explored by one 
of us (B.L.M.), and a perforated jejunal ulcer 
was found 3 cm. from the duodeno-jejunal 
junction. The lesion was treated by wedge 
excision. The liver contained three hard, grey, 
umbilicated nodules, one of which was biop- 
sied. She recovered after a stormy _post- 
operative course. 

The pathologist, Dr. Thomas A. Cope, Jr., 
reported the surgical specimens to be: (1) 
benign peptic ulcer of the jejunum, and (2) 
metastatic carcinoma to the liver, primary site 
not determined. °® 

She did well for an interval and then six 
months later on November 16, 1955, she 
again sustained a perforation of a jejunal ulcer. 


°A morphological similarity to carcinoid tumour 
was noted. This resemblance between islet cell 
tumour and carcinoid has been noted by others;5: 6 
special stains are necessary for differentiation. 
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This was at virtually the same site as the 
previous perforation, the silk sutures used to 
close the bowel on the first occasion being 
seen at the edge of the second perforated 
ulcer. This was treated in identical fashion, 
and again the liver nodules were biopsied. As 
before, the pathologist reported the surgical 
specimens to be: (1) simple ulcer of the 
jejunum, and (2) metastatic carcinoma to the 
liver. 

Postoperatively she continued to have ab- 
dominal distress and diarrhoea, and she was 
given a course of x-ray therapy to the stomach. 
In the meanwhile the entity described by 
Zollinger and Ellison had become known. A 
tentative diagnosis of islet cell tumour was 
made and the patient was explored on Febru- 
ary 15, 1957. 

A hard, multinodular tumour involving the 
tail and most of the body of the pancreas was 
discovered. The body and tail of the pancre- 
as, along with the spleen and two para-aortic 
lymph nodes, were resected (Fig. 4). A liver 
nodule was again biopsied. 

The pathologist, Dr. Frederick P. Becker, 
reported the surgical specimen to be: “islet 
cell carcinoma of the pancreas with metastases 
to liver and regional lymph nodes”. Micro- 
scopically (Fig. 5) the tumour was composed 
of sheets and solid alveolar groups of some- 
what pleomorphic, oval or polygonal cells, 
each with indistinct cell borders, faintly acido- 
philic, ground-glass cytoplasm, and a round or 
oval nucleus containing dust-like particles of 
chromatin and usually several prominent nuc- 
leoli. Few mitotic figures could be found. The 
tumour cells were devoid of specific cyto- 
plasmic granulation (when stained by the 
methods employed in Case 1) and measured 
from one and a half to two times the usual 
size of islet cells. Supporting stroma consisted 
of narrow bands of dense collagenous tissue. 
Infiltration and destruction of pancreatic tissue 
was evident at the periphery of the neoplasm. 

Postoperatively she had only transient im- 
provement and then began to suffer from ab- 
dominal cramps, “bloating”, and diarrhea. 
She was again hospitalized for investigation 
in November 1957. On gastric analysis there 
were 98 mEq./l. cf free HCl in the fasting 
specimen. Barium meal examination 
revealed a small hiatal hernia, prominent gas- 
tric mucosal folds, and severe jejunal and 
ileal dyskinesia. A glucose tolerance test gave 
values for blood sugar of: 130 mg. % fasting, 
310 in 30 minutes, 354 in one hour, 320 in 
two hours, 223 in three hours, 155 in four 
hours, 97 in five hours, and 108 in six hours. 


X-ray 





Fig. 4.—Case 2: 
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Bisected surgical specimen (Feb. 15, 


1957) consisting of a nodular tumour mass infiltrating 
the body and tail of the pancreas (x 1). 


Fig. 


Serum calcium was 8.0 mg. %, serum phos- 
phorus 4.0 mg. %, alkaline phosphatase 3.5 
Bodansky units, and a urinary Sulkowitch test 
gave normal results with the patient on a low 
calcium diet. Radiography of the skull showed 
no enlargement of the sella turcica. 

She was again operated upon on November 
11, 1957. The three nodules in her liver, which 
had not become appreciably larger in two and 


aN 


Fig. 5.—Case 2: Photomicrograph of tumour shown in 


4, Islet cell carcinoma of pancreas with solid 


alveolar pattern (H & E stain). 
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a half years of observation, were resected. .\ 
jejunal ulcer was again found to be presen: 
There was no evidence of recurrence of the 
primary malignancy. A 75% gastric resectio: 
with antecolic anastomosis was carried ou’, 
and a subdiaphragmatic vagotomy was dove 
as well. Her hospital course was uneventful, 
and she was achlorhydric to an Ewald meal 
before discharge. At the present time tle 
patient is well. 

Dr. G. A. Wrenshall of the Banting and Best 
Department of Medical Research, University 
of Toronto, reported that the metastatic tissue 
removed from the liver contained less than 0.1 
unit of insulin per gram. (Normal non-diabetic 
pancreas, extracted by the same method, 
yields 2.3 + 0.2 units per gram.) 

Special stains of the tissue removed from 
the liver showed cells with scant cytoplasm 
and a few mitoses, having the appearance of 
islet cell tumour. No specific granules could 
be identified. (Courtesy of Drs. F. P. Becker 
and J. Logothetopoulos. ) 


COMMENT 


This woman, too, has a typical history 
of repeated episodes of symptoms and 
complications of her peptic ulcer, associ- 
ated with multiple operative procedures 
(Fig. 6). It is still too early to evaluate 
the results of the most recent surgical 
measures, but the fact that she is now 
achlorhydric makes us hopeful that she 
may now be relieved of recurrent ulcera- 
tion. 

This must be a slowly growing neo- 
plasm, since the liver metastases did not 
increase in number or appreciably in size 
over a period of 30 months. There is con- 
siderable likelihood that her malignancy 
will recur, of course, since it was metastatic 
at the time of her first laparotomy. If it 
does recur, ACTH therapy, so effective in 
insulin-producing metastatic islet ' cel! 
tumours of the pancreas,’ will be contra- 
indicated because of her ulcer diathesis. 

Both of our patients presented wit! 
diarrhoea, as have five other patients i1 
the literature on this syndrome. The mecl.- 
anism is not settled, but it does not appeer 
to be a_ steatorrhoea. Donaldson, vor. 
Eigen and Dwight’ attribute this sympton., 
also found in their patient, to the marked! 
elevated volume of gastric secretion, th 
effect of which they liken to the result «f 
administering a saline cathartic, 
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Fig. 6.—Case 2: Diagrammatic representation of clinical course. 


Discussion 
Etiology of the Peptic Ulcer 


The pressing clinical problem in the 
Zollinger-Ellison syndrome, as far as the 
surgeon is concerned, is the fulminating 
peptic ulceration, frequently leading to the 
demise of the patient. Ideally, management 
should be contingent upon a knowledge of 
the etiology of the ulcer, but such informa- 
tion is lacking at present. 

The most reasonable explanation for 
the etiology of the ulcer is that the islet 
cells secrete a substance that in some way 
promotes peptic ulceration. Insulin seems 
to be ruled out at once, since few of the 
reported patients were hypoglyczemic, since 
the tumours seldom contained beta gran- 
ules, and since peptic ulcer is only rarely 
found in association with insulin-secreting 
adenomas of the pancreas,’* despite the 
vagal stimulation which might be expected 
with the latter. 

Poth et al.!® (1950), on the basis of ex- 
perimental work on dogs, suggested that 
secretion of glucagon by alpha cells may 
account for peptic ulceration under certain 
conditions. Although further work by Poth 
and Fromm" subsequently produced evi- 
dence against the ulcerogenic action of 
glucagon, the former concept was initially 
utilized by Zollinger and Ellison as a 
reasonable explanation for the co-existent 


islet cell tumour and peptic ulcer in their 
patients.' That the pancreas in some way 
promotes peptic ulceration is also suggested 
by Dragstedt’s experiment, in which he 
demonstrated that total diversion of pan- 
creatic juice by an external fistula produces 
peptic ulcer in 100% of dogs, but that 
total pancreatectomy was followed by 
ulceration in only 1.3% of 300 experimental 
animals.’? In two of the reported cases of 
Zollinger-Ellison syndrome’* a hypergly- 
cemic factor with electrophoretic proper- 
ties resembling glucagon was identified in 
the patient’s serum, Subsequent work by 
Stunkard, Van Itallie and Reiss'* and by 
Robinson et al.’® indicated that glucagon 
inhibits gastric secretion and motility in 
both dogs and man. In the light of this 
recent evidence, it appears that peptic 
ulceration cannot be attributed directly to 
glucagon. 

It may even be questioned whether the 
islet cell tumour plays any part in the pro- 
duction of the peptic ulcer in cases of 
Zollinger-Ellison syndrome. Survey of the 
literature reveals that there has never been 
a case in which total removal of the islet 
cell tumour, as the sole operative pro- 
cedure, has resulted in complete relief of 
ulcer symptoms. In only one reported in- 
stance was an ulcer apparently “cured” by 
complete excision of an islet cell tumour 
as a supplementary operative procedure. 
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This was Strom’s®’ patient, who presented 
with a marginal ulcer after a previous par- 
tial gastrectomy; he was well after removal 
of an islet cell tumour, but in addition 5 
cm. of “duodenal stump” was _ resected. 
( Microscopic examination on the latter was 
not published. ) 

The co-existence of peptic ulcer and the 
islet cell tumour is possibly coincidental, 
since peptic ulcer is not only common but 
may occur in association with a variety of 
other disease processes. The “atypical” 
location of many of the ulcers and the 
peculiarly fulminating and __ persistent 
nature of the ulcer tendency, however, 
suggest that the relationship is not for- 
tuitous. 

Associated adenomas or hyperplasia of 
the parathyroids, the anterior pituitary, the 
adrenal cortex, and sometimes other endo- 
crine glands, have been reported in about 
20% of cases of the Zollinger-Ellison syn- 
drome. As Fisher and Flandreau’ point out, 
this figure probably errs by being too low, 
since the other endocrine tumours are not 
usually looked for. 

When an islet cell tumour is found in 
combination with adenomas of other endo- 
crine glands, such a case fits into the entity 
of multiple endocrine adenomatosis, as 
described by Wermer*! and by Underdahl, 
Woolner and Black.** This syndrome is 
characterized by the occurrence of one or 
more adenomas in two or more endocrine 
organs, most often islet cells, anterior pit- 
uitary, parathyroids, and adrenal cortices. 
The various endocrine tumours may or may 
not be functional, Associated with multiple 
endocrine adenomatosis either peptic ulcer 
or gastric polyposis may be found, whether 
or not islet cell tumours exist.*! ** The 
Zollinger-Ellison syndrome, then, may be 
but one subdivision of a larger patholog- 
ical grouping. 

The possibility also exists that some of 
the other adenomas have a bearing on the 
pathogenesis of the ulcer. 

Hyperparathyroidism is complicated by 
peptic ulcer in 24% of cases and by dys- 
pepsia without demonstrable ulcer in an- 
other 15 or 20%, according to Haynes 
(quoted by Black**). In at least four cases 
of Zollinger-Ellison syndrome there has 
been a parathyroid adenoma or hyper- 
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plasia, and one patient presented with clin- 
ical hyperparathyroidism.° 

In six of the reported cases patients have 
been shown to have a pituitary tumour cr 
hyperplasia, and/or acromegaly.** The 
neoplasia or hyperplasia may involve any 
of the three cell types in the adenohypo- 
physis. 

Five patients have had hyperplasia cr 
adenomas of the adrenal cortex.’:? The role 
of adrenocortical hyperactivity in some 
cases of peptic ulcer is well established. ' 
All in all, the role of several endocrine 
glands in the peptic ulceration of the 
Zollinger-Ellison syndrome remains to be 
elucidated. 

We can only conclude that we do not 
know the mechanism by which the ulcer 
is produced, and in particular, we do not 
understand the role played by the islet 
cell tumour. Now that attention has been 
called to the syndrome, surgeons will un- 
doubtedly recognize it with increasing fre- 
quency. A large number of detailed case 
reports on the Zollinger-Ellison syndrome 
may eventually help to clarify the patho- 
genesis of the ulcer. 


Management of the Peptic Ulcer 


If our approach to the management can- 
not be based on any real understanding 
of the etiology of the ulcer, it must be 
based on the limited clinical information 
available from reported cases, Certainly 
the first prerequisite is awareness of the 
lesion, in order that one can be prepared 
to cope with a peculiarly intractable type 
of peptic ulcer. The pancreas should prob- 
ably be explored in any case in which the 
abdomen is opened for treatment of peptic 
ulcer, but particularly is pancreatic explo1 
ation indicated if the patient is a female 
if the ulcer diathesis is severe, if the ulce’ 
is in an atypical location, if there are 
multiple ulcers, or if there is a stomil 
ulcer, 

Regarding stomal ulcer, we do not di-- 
count the importance of vagotomy, of e - 
cision of remaining antral mucosa, and « f 
wider gastric resection in the manageme: t 
of recurrent peptic ulcer, but we wou! | 
add exploration of the pancreas to these 
procedures. 
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When, in association with a primary or 
stomal ulcer, one or more islet cell tumours 
are found in the pancreas, they should be 
resected, if this can be done without risk 
© the patient. This should be undertaken 
yimarily because a neoplasm is present 
ard not in the expectation that this pro- 
cedure alone will favourably affect the 
ulcer tendency. 

The ulcer itself should be dealt with by 

‘ans of a fairly radical gastrectomy, pos- 

i ly combined with vagotomy, in an effort 

render the patient achlorhydric. Zollin- 
ger and McPherson’ now advocate total 

strectomy; this may be the only solu- 
tion for a patient with recurrent stomal 
ulceration and a fulminating ulcer disease, 
but the procedure itself is too crippling to 
be employed in the primary operation. 


SUMMARY 


The clinical and pathological features 
of the Zollinger-Ellison syndrome (associ- 
ated peptic ulcer and islet cell tumour of 
the pancreas ) are briefly reviewed. 

Two case reports are added to the liter- 
ature, Our first patient was a 29 year old 
man with duodenal and gastric ulcers and 
two small islet cell carcinomas of his 
pancreas. He died of fulminating peptic 
ulceration after a series of operative pro- 
cedures over a 14 month period. Our sec- 
ond patient is a 54 year old woman who 
twice presented with a perforated jejunal 
ulcer and who had an islet cell carcinoma 
with metastases. She is living and fairly 
well after excision of all apparent tumour 
tissue and after a three-quarter gastrectomy 
and vagotomy. 

Neither patient was hypoglycemic, and 
histological and chemical studies suggested 
that the tumours were not insulin-produc- 
ing. Diarrhoea was a prominent early symp- 
tom in both patients. 


The etiology of the peptic ulcer is un- 
known and may not be related directly to 
the islet cell tumour. Adequate information 
as to the pathogenesis of the ulcer and the 
most effective method of management must 
await further studies and additional case 
reports. 


For the present, it is our opinion that 
removal of the islet cell tumour should be 
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carried out, if feasible, but that one must 
rely upon a fairly radical ulcer operation 
to deal effectively with the intense and 
often lethal peptic ulcer diathesis. 


ADDENDUM 


Since completion of this manuscript, an un- 
published case of Zollinger-Ellison syndrome 
has been presented at a surgical pathologists’ 
conference in the University of Alberta. This 
patient is a 45 year old woman who had sus- 
stained a perforated duodenal ulcer four years 
previously. She presented with dyspepsia and 
with radiological evidence of a duodenal ulcer 
and cholelithiasis. Cholecystectomy was carried 
out by Dr. C. H. W. Weinlos, who also dis- 
covered and removed a tumour from the body 
of the pancreas. This proved to be an islet 
cell carcinoma. 


We would like to thank Dr. W. W. Eadie and 
Dr. W. S. Anderson for permission to include a 
case report on their patient. 


REFERENCES 


. Zotuincer, R. M. AND Exuison, E. H.: Prim- 
ary peptic ulcerations of the jejunum _ asso- 
ciated with islet cell tumors of the 
pancreas, Ann. Surg., 142: 709, 1955. ’ 

Exiison, E. H.: The ulcerogenic tumor of 
the pancreas, Surgery, 40: 147, 1956. 

E1sEMAN, B. AND MayNarp, R. M.: Non- 
insulin - producing islet cell adenoma 
associated with progressive peptic ulcera- 
tion (Zollinger-Ellison syndrome), Gastro- 
enterology, 31: 296, 1956. ; 

BustEED, F. F. aNp Spetr, E. B.: A case of 
islet-cell carcinoma of the pancreas associ- 
ated with peptic ulceration of the jejunum, 
A.M.A. Arch. Surg., 74: 703, 1957. 

FisHerR, E. R. AND FLANDREAU, R. H.: Mul- 
tiple endocrine tumors and peptic ulcer, 
Gastroenterology, 32: 1075, 1957. 

Foro, T. J., Jr., et al.: Recurrent gastrojejunal 
ulceration and islet-cell carcinoma of the 
pancreas, A.M.A. Arch. Surg., 75: 272, 
1957. 

DonaLpson, R. M., Jr., vom EIGEN, P. R. 
AND Dwicut, R. W.: Gastric hypersecretion, 
peptic ulceration and islet-cell tumor of the 
pancreas (the Zollinger-Ellison syndrome); 
report of case and review of literature, 
New England J. Med., 257: 965, 1957. 

. CasTLEMAN, B.: Case records of the Massa- 
chusetts General Hospital; Case 43242, 
New England J. Med., 256: 1153, 1957. 

Priest, W. M. AND ALEXANDER, M. K.: Islet- 
cell tumour of the pancreas with peptic 
ulceration, diarrhoea, and _ hypokalamia, 
Lancet, 2: 1145, 1957. 

10. ZoLLINGER, R. M. AND McPuerson, R. C.: 
Ulcerogenic tumors of the pancreas, Am. 
J. Surg., 95: 359, 1958. 

11. Fursetra, D. aNnp Santucci, F.: Rara sin- 
drome ipofisaria: tumore ipofisario, acro- 
megalia, ipoglicemia, lesioni ulcerative 
gastroduoenali, Riforma med., 66: 673, 
1952. 





CANADIAN JOURNAL OF SURGERY 


AmeENpDOLA, F. H.: Islet cell tumor of the 
pancreas, Arch. Surg., 59: 928, 1949. 


McQuanrnriE, J. et al: The metabolic and clin- 
ical effects of pituitary adrenocorticotrophic 
hormone in spontaneous hypoglycemosis, 
In: Proceedings of the First Clinical ACTH 
Conference, The Blakiston Company, Phil- 
adelphia, 1950. 

Janowitz, H. D. anv Croun, B. B.: Hyper- 
insulinism (due to adenoma) and duo- 
denal ulcer: a rare clinical combination, 
Gastroenterology, 17: 578, 1951. 

Porn, E. J. et al.: The relation of pancreatic 
secretion to peptic ulcer formation; effect 
of hypoglycemia with and without pan- 
createctomy, Proc. Soc. Exper. Biol, & 
Med., 74: 514, 1950. 


Porn, E. J. AND Fromm, S. M.: The relation 
of pancreatic secretion to peptic ulcer 
formation; the influence of the hypergly- 
cemic-glycogenolytic factor, Gastroenterol- 
ogy, 16: 490, 1950. 

Dracstept, L. R.: Pathogenesis of gastroduo- 
denal ulcer, Arch. Surg., 44: 438, 1942. 
STUNKARD, A. J., VAN ITALLIE, T. B. AND 
Reiss, B. B.: The mechanism of satiety: 
effect of glucagon on gastric hunger con- 
tractions in man, Proc. Soc. Exper. Biol. 

& Med., 89: 258, 1955. 

Rosinson, R. M. et al.: Effect of glucagon on 
gastric secretion, Proc. Soc. Exper. Biol. 
& Med., 96: 518, 1957. 

Strom, R: A case of peptic ulcer and insul- 
oma, Acta chir. scandinav., 104: 252, 1952. 


WerRMER, P.: Genetic aspects of adenomatosis 
of endocrine glands, Am. J. Med., 16: 363, 
1954. 


UNDERDAHL, L. O., Woo.ner, L. B. AND 
Biack, B. M.: Multiple endocrine aden- 
omas: report of 8 cases in which the para- 
thyroids, pituitary, and pancreatic islets 
were involved, J. Clin. Endocrinol., 13: 
20, 1953. 

Biack, B. M.: Hyperparathyroidism, Charles 
C Thomas, Springfield, IIl., 1953. 

Gray, S. J.: Relationship of the adrenal gland 
to peptic ulcer, M. Clin. North America, 
41; 1471, 1957. 


RESUME 


L’association d’une tumeur des cellules des ilots 
de Langerhans et d’un ulcére peptique de la 
partie supérieure du tractus gastro-intestinal a 
été décrite pour la premiére fois comme une 
entité morbide particuliére par Robert Zollinger 
et Edwin Ellison en 1955. De sorte que l’on parle 
volontiers dans ces cas de “syndrome de Zollinger- 
Ellison”, caractérisé par: (1) un ou parfois plu- 
sieurs ulcéres peptiques avec forte hyperacidité, 
de localisation souvent atypique, dominant la 
symptomatologie; (2) une tumeur des ilots de 
Langerhans, non productive d’insuline, constituée 
en majorité de cellules alpha, avec absence pres- 
que constante des cellules béta. Ce néoplasme est 
malin dans plus de la moitié des cas: les méta- 
stases sont fréquentes. 

Ce syndrome frappe de facon  sensiblement 
égale les deux sexes aux alentours de la quaran- 
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taine ou de la cinquantaine, Ces malades sou 

frent d’un ulcére peptique ou d’un ulcére primaire 
a évolution rapide ne s’étendant que sur quelqu: 

mois pour aboutir 4 la mort. Des adénomes ¢ 

des hyperplasies de diverses glandes endocrin¢s 
(parathyroides, cortex surrénal, hypophyse ar 

térieure et autres) peuvent coexister. 

Les auteurs présentent deux cas de cette m: 
ladie. 

Le premier est celui d’un homme de 29 ans 
admis a l’hépital pour une douleur du haut d 
abdomen apparue depuis 5 mois. L’exame: 
radiologique permit de découvrir un ulcére duo 
dénal et un traitement médical fut institué. L 
patient fut réadmis 16 mois plus tard pour des 
douleurs épigastriques 4 type de brulures, deve- 
nues permanentes malgré un régime lacté, accom- 
pagnées de nausées, de vomissements et dk 
régurgitations acides. La_ radiographie mit 
en évidence un ulcére prépylorique: une gastrec 
tomie partielle fut alors pratiquée, au cours d 
laquelle, on découvrit, outre un large ulcér 
pénétrant dans la téte du pancréas, deux petits 
nodules dans le corps de ce dernier. Ces nodules 
furent excisés et examinés: il s’agissait d’un car- 
cinome des ilots de Langerhans de malignité 
faible, contenant peu Picediae. Le patient guérit 
fort bien, mais dut étre 4 nouveau réhospitalis« 
deux mois plus tard pour une _ hématémése 
denviron 1 litre. Une nouvelle exploration fit 
découvrir des ulcéres multiples et des fistules 
gastro- et jéjuno-coliques; une anastomose gastro- 
jéjunale fut tentée. Bien que cette intervention 
fut supportée, les douleurs récidivérent et devin- 
rent atroces; le malade mourut un an plus tard 
dune hématémése massive. 

A lautopsie, on trouva de nombreux et larges 
ulcéres_ et des fistules gastrojéjunales. Il est 
regrettable qu’un examen approfondi du pancréas 
nait pas été fait 4 ce moment, ce qui rend la 
présentation de ce premier cas incomplete. 

La seconde histoire est celle d’une malade de 
54 ans présentant un syndrome abdominal aigu, 
avec un passé de diarrhées, vomissements et perte 
de poids. Lors de l’admission 4 l’hdpital, on diag- 
nostiqua la perforation d’un viscére creux, et la 
laparotomie durgence fit découvrir, outre un 
ulcére jéjunal perforé qui fut traité par excision, 
des nodules dans le foie. Ces derniers, enlevés 
et examinés histologiquement, étaient des méta- 
stases d’un carcinome indéterminé. Un nouvel 
épisode de perforation ulcéreuse survint six mois 
plus tard; peu de temps aprés, les auteurs ayant 
eu connaissance du travail de Zollinger et Ellison, 
décidérent de tenter une exploration complete. 
Ils découvrirent une tumeur multinodulaire de la 
queue et de la majeure partie du corps du pan- 
créas, qui fut réséqué. Cette tumeur possédait 
tous les caractéres d’un carcinome des ilots de 
Langerhans. Ultérieurement, la malade subit alors 
une résection gastrique 4 759 et une large exci- 
sion de tous les sntakee hépatiques aue l’on put 
trouver, le tout associé A une vagotomie sous 
diaphragmatique. Cette malade est actuellemen 
en bonne santé. 

Les théories actuelles sur l’étiologie de l’affec 
tion sont ensuite exposées. Il semble que le car 
cinome des ilots de Langerhans sécréte une sub 
stance capable de favoriser ou de provoquer le 
ulcéres: si Tinsuline semble étre hors de caus« 
il n’en est pas de méme du glucagon, sécrétio: 
des cellules aloha. Les auteurs discutent longue 
ment ce dernier point, ainsi aue les interrelation 
endocrines possibles. 
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De tout ceci, il ressort que, désormais, le pan- 
creas devra étre soigneusement vérifié lors de 
toute laparotomie pour ulcére peptique ou _pri- 
maire, tout seatnoilidaesuntis dans a cas a repé- 
tition et les récidives. Si des nodules tumoraux 
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sont alors découverts, leur résection s’impose lors- 
qu'elle est possible. Quant 4 lulcére, il nécessite 
la résection gastrique quasi-totale associée a la 
vagotomie en vue de rendre le malade achlor- 
hydrique. 





CARCINOMA OF THE HEAD OF THE PANCREAS 
A STUDY OF TWENTY-ONE CASES 


R. B. EATON, F.R.C.S.(Edin.), F.R.C.S.[C], F.A.C.S., Moncton, New Brunswick 


C,rcinoMa of the pancreas comprises from 
ove to two per cent of all carcinomas, and 
approximately 80% of these originate in the 
region of the head of the pancreas.’ 
Because the presenting symptom in the 
majority of these cases is obstructive jaun- 
dice, the general surgeon is not too infre- 
quently challenged with this problem. 

Since Whipple, Parsons and Mullins? in 
1935 demonstrated the feasibility of pan- 
creato-duodenectomy, a renewed interest 
has developed in the treatment of carcinoma 
of the head of the pancreas and ampulla of 
Vater, Many encouraging reports have ap- 
peared during the past 10 years, but notably 
so from Cattell and Warren of the Lahey 
Clinic,* Brunschwig of New York‘ and 
Rodney Smith of London.® 

Although the operative mortality rate has 
been reasonable, survival in carcinoma of 
the head of the pancreas has been of short 
duration. On the other hand lesions limited 
to, or originating from, the ampulla of 
Vater or duodenal mucosa present a brighter 
picture, and quite a number of five-year 
cures have been reported.*-* 

Cattell and Warren’ in the largest per- 
sonal series so far reported stressed, as did 
Whipple and others, the difference in 
operative mortality and postoperative prog- 
nosis, between carcinoma of the head of 
the pancreas and that of the ampulla of 
Vater. In a total of 76 cases resected the 
operative mortality was 13.6%. Out of 46 
cases of carcinoma of the head of the pan- 
creas, there were eight (17.6% ) postopera- 
tive deaths. 

Of the 38 survivors 22 died within one 
year and only two (5%) survived over five 


years. Of 30 cases of carcinoma of the 
ampulla of Vater there were two (6.6% ) 
postoperative deaths. Of the survivors 11 
(40% ) lived three years or more and three 
(11%) were alive and well five years or 
more after operation. In Rodney Smith’s® 
original series of 28 cases explored, seven 
radical pancreato-duodenectomies were per- 
formed with two operative deaths; the 
longest survivals were in the two cases 
of ampullary lesions—18 months each. More 
recently (November 1956) Smith® reported 
a total of 34 pancreato-duodenectomies for 
nine cases of carcinoma of the head of the 
pancreas with three (33.3% ) postoperative 
deaths, and 25 cases of carcinoma of the 
ampulla of Vater and duodenum with no 
operative deaths. In this series he reported 
six five-year survivals, all with ampullary 
and duodenal lesions, except one cystadeno- 
carcinoma of the body and tail of the 
pancreas. 

Rhoads, Zintel and Helwig* reported 21 
cases of pancreato-duodenal carcinomas 
with an operative mortality of 19%. There 
were six (29% ) five-year survivals; of these 
lesions three were of the lower end of the 
common bile duct, two of the ampulla of 
Vater and one of the duodenal wall. 

In my own series, the eight cases resected 
were classified as arising from the head of 
the pancreas. No true ampullary lesion was 
found by the pathologist. 

It seems probable that there is an un- 
warranted delay in the diagnosis and man- 
agement of many of these cases before 
surgery is contemplated; furthermore many 
surgeons are satisfied with simple palliative 
relief of the obstructive jaundice. 
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TABLE I.—Survivau Rates AFTER PANCREATO-DUODENECTOMY 


Patient 
Mr. G. M. 
Mr. W. S. 
Mrs. E. C. 
Mr. G. H. 
mr. J.C. 
Mrs. B. V. W. 
Mr. R. D. 
Mr. L. LeG. 


3 months 
4-15 months? 
2 months 

3 months 

6 weeks 

4 weeks 

6 weeks 

4 months 


Patient 


Mr. D. C. 74 
Mrs. D. C. 74 4 weeks 


Mrs. C. M. 56 3 months 
Mr. R. D. 70 4 weeks 
Mrs. T. W. 65 2 months 
Mrs. M. W. 65 6 months 
Mr. H. C. 48 6 weeks 
Mrs. F. C. 78 2 months 


5 weeks 


For this reason, the experience obtained 
in a small series of cases of carcinoma of 
the head of the pancreas that occurred in 
private practice during the past six years 
is presented here. 

There were 21 cases in all, seven in 
women and 14 in men. The average age 
was 60.5 years. Eight of the cases were 
found suitable for pancreato-duodenectomy, 
a resectability rate of 38%; eight patients 
had palliative operations and five were 
considered beyond operative relief. 


SYMPTOMS 


Pain was usually the first complaint, 
although it was often of a bizarre nature, 
and it gradually increased in intensity. It 
varied in type from a mild colicky or 
spasmodic pain to a boring sensation; it 
was usually located in the mid-epigastrium 
or right hypochondriac region and was 
often referred in many directions. Occasion- 
ally, it was aggravated by the taking of 
food. Severe pain usually indicated an 
advanced stage of the lesion. 

Jaundice was the presenting symptom 
or sign in all but one case, although it 
was not the initial symptom in a large per- 
centage of cases. In a few cases it was 
intermittent, but always progressive. 

Associated with these two main symptoms 
were anorexia, nausea and vomiting, fatigue, 


Age Duration of symptoms Type of operation 


Age Duration of symptoms Type of operation 


Survived after operation 
15 months 
35 months 
14 months 
17 months 
18 months 
29 months (living and wel 
Died 9th day after operatio: 
14 months 


2 stage 
1 stage 
2 stage 
2 stage 
2 stage 
2 stage 
1 stage 


1 stage 


TABLE II.—Survivats Arrer PALLIATIVE OPERATIONS 


Survived after operation 


7 months 


Cholecyst-jejunostomy 
{ 1. Choleeyst-jejunostomy } 
( 2. 


Ant. gastroenterostomy } 10 months 


Cholecyst-jejunostomy 
Cholecyst-jejunostomy 
Cholecyst-jejunostomy 
Cholecyst-gastrostomy 
Cholecyst-jejunostomy 
Cholecyst-jejunostomy 


5 months 
2 months 
214 months 
4 months 
7 months 
5 months 


-onstipation and a constant loss of weight, 
often considerable. 


PuysicAL FINDINGS 


Apart from jaundice, the liver was en- 
larged in most cases and the gall-bladder 
was palpable in about one-third of the 
cases, No tumour was palpable except in 
a few advanced cases with metastases. 


X-RAY FINDINGS 


This diagnostic procedure was not con 
sidered to be of much assistance in this 
series. Barium meal examination was used 
in only seven cases, of which four showed 
some deformity or enlargement of the duo- 
denal loop. Of the latter, all showing posi- 
tive signs were advanced cases and only 
amenable to palliative procedures. Since 
most patients were intensely jaundiced an«| 
very ill, x-ray examination was not con- 
sidered to be a justifiable procedure in a 
cases. However, I do feel that radiograph” 
could be a valuable diagnostic aid in an - 
pullary or duodenal carcinomas. 


LABORATORY FINDINGS 

The majority of patients were onv 
slightly anaemic, the hemoglobin valu 
ranging from 10.6 to 15.7 g. %; the averag 
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serum bilirubin level was 16 mg. %; pro- 
thrombin time 20 seconds; alkaline phos- 
phatase 28.5 units; cholesterol 220 mg. %; 
cephalin-cholesterol flocculation test 1+; 
thvmol turbidity 1+. 


PREOPERATIVE THERAPY 


Preoperative therapy consisted of admini- 
st-ation of vitamin K, vitamins B and C, 
in‘ravenous glucose solutions and blood 
tr nsfusions when needed. 


DIAGNOSIS 


[There appeared to be an unexplained 
dilay after the onset of symptoms before 
these patients sought medical advice or 
were referred to surgery. (Probably there 
was a little lethargy on the part of the 
patient, or the physician, or both). Three 
cases had been diagnosed and treated for 
infectious hepatitis and several more for 
cholecystitis with obstructive jaundice. 

hese cases were treated for two weeks or 
more medically until a surgical opinion 
was requested. There were three diabetics 
in the series, 

The diagnosis of obstructive jaundice was 
usually made on the clinical history and 
laboratory findings. If doubt existed after 
complete investigation and consultation, a 
laparotomy was performed. Other cases 
which presented difficulty were notably 
those with cholelithiasis and pancreatitis, 
one with homologous serum jaundice and 
cholangitis which followed a partial gas- 
trectomy for duodenal ulcer, and two cases 
having painless obstructive jaundice with 
impacted calculi in the ampulla of Vater. 

The finding of a discrete hard irregular 
mass palpable at operation in the head of 
the pancreas or ampullary area was almost 
pathognomonic of carcinoma. Usually the 
pancreas was cedematous and indurated 
because of obstruction of the main pan- 
creatic duct. Lymph nodes constantly en- 
larged were the common bile duct node, 
and the subpyloric, coeliac and superior 
pancreatic groups. Histological examina- 
tion of the lymph nodes in the operative 
(resected) cases was negative. Lesions 
located in the ampulla of Vater were easily 
diagnosed by opening the duodenum 
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anteriorly; there was only one case of this 
type in the series. 

Mobilization of the second part of the 
duodenum and thorough palpation of the 
head of the pancreas between thumb and 
finger was always carried out. If the growth 
was not fixed to the portal vein or superior 
mesenteric vessels and no evident metas- 
tases were present, a pancreato-duodenec- 
tomy was considered feasible. 

Many of these patients were extremely 
ill, and in any case where jaundice had 
existed for more than two weeks, a biliary 
decompression operation was first carried 
out, the operation of choice being a chole- 
cyst-jejunostomy. This of course, did not 
shorten the second operation or render it 
easier, but actually made it more difficult 
surgically. The advantage, however, was 
obvious, a “better operative risk”. This was 
well illustrated in one of the resected 
cases (Case 6). 


PATHOLOGY 


The pathologist reported that all speci- 
mens of the resected cases showed ductal 
carcinoma; in only one did the growth 
ulcerate into the ampulla of Vater. The 
lesion in two cases appeared to originate 
in the distal portion of the common bile 
duct or in the pancreatic duct close to this 
region. No lymph node metastases were 
found in the cases resected. 


COMPLICATIONS 


Complications following pancreato-duo- 
denectomy were minimal. The average 
hospital stay after operation was 17 days. 
One case developed a biliary fistula which 
closed on the 14th day and one had a 
pancreatic fistula for seven days. One other 
patient with an adenoma of the thyroid 
gland had sinus tachycardia which quickly 
responded to therapy. 

There was one postoperative death in 
the resected cases. This patient had a one- 
stage pancreato-duodenectomy, and _ al- 
though he had been jaundiced for more 
than four weeks his general condition ap- 
peared good. The operation was compara- 
tively easy and there was less than the 
usual blood loss, but in spite of this he went 
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S — Stomach 

P — Pancreas 

J — Jejunum 

C.B.D. — Common bile duct 


Fig. 1. 


into postoperative shock and responded 
slowly. He developed anuria and died on 
the ninth postoperative day. 


SUMMARY OF CASES SUBJECTED TO 
RADICAL OPERATION 


Some interesting features are demon- 
strated in the case histories of those patients 
found suitable for pancreato-duodenectomy. 


CasE 1.—G.M., aged 47. This man became 
ill with “flu-like” symptoms followed by jaun- 
dice three weeks before he was admitted to 
hospital by his family physician. He was 
treated for infectious hepatitis and was dis- 
charged four weeks later somewhat improved, 
only to return again three weeks later with 
more intense jaundice. On examination he was 
found to have an enlarged liver and a grossly 
distended gall-bladder. At operation a mass 
was revealed in the head of the pancreas. 
This was considered to be operable. A chole- 
cyst-gastrostomy was performed; he slowly 
improved and four weeks later a_ radical 
pancreato - duodenectomy together with a 
cholecystectomy was carried out. The superior 
mesenteric vein was inadvertently torn during 
the dissection, but this was repaired with 
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little difficulty. He made a good recovery apa’t 
from having a biliary fistula for 14 days. Ke 
returned to work as a draftsman for 12 months, 
then developed signs of recurrence and died 
15 months after operation. 


Case 2.—W.S., aged 46. This man came into 
hospital one year previously with a history of 
biliary colic and obstructive jaundice. A cholv- 
cystectomy and choledochostomy was pe~- 
formed, the common bile duct being literally 
impacted with many calculi; it was also noted 
at that time that the pancreas was diffusely 
swollen and indurated. He did well for four 
months, then again developed biliary colic and 
jaundice. When the abdomen was re-explored, 
the common bile duct was found to be grossly 
distended and the pancreas felt more swollen 
and lobulated but no definite mass was palp- 
able in the head of the pancreas. 

Biopsy of the pancreas showed chronic pan- 
creatitis. (Biopsy was used in only two other 
resected cases, with negative results. No needle 
biopsies were done.) The common bile duct 
was reopened and a Cattell type of T-tube was 
inserted after exploring the ampulla of Vater. 
The T-tube was left in situ for four months 
and the patient appeared to be feeling well. 
After removal of the T-tube his symptoms 
recurred, with attacks of colicky pain associated 
with pyrexia and jaundice. The abdomen was 
again explored (i.e. one year after his first 
operation), and this time a definite hard mass 
was palpable in the peri-ampullary region. 
After one-stage pancreato-duodenectomy, he 
made an uneventful recovery and was dis- 
charged 14 days after operation. He was well 
and worked hard as a farmer for over two and 
a half years, then began to show signs of 
recurrence; he survived 35 months after his 
radical resection. This case demonstrated the 
difficulty in establishing a diagnosis; one 
wonders just when the carcinoma began to 
develop. 


Case 3.—Mrs. E.C., aged 40. This woman 
was the mother of eight children. Two months 
before admission to hospital she became ill 
with a spasmodic pressure pain in the epi- 
gastric and right hypochondriac regions as- 
sociated with nausea and vomiting. Soon afte), 
she became jaundiced and was treated fo: 
infectious hepatitis by her family physiciar . 
On admission to hospital she was found to hav > 
an enlarged liver and an easily palpable gal’- 
bladder. A cholecyst - jejunostomy was _pei- 
formed with marked improvement in he: 
jaundice. Three weeks later a_ pancreatc- 
duodenectomy was performed. A ductal cai- 
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cinoma of the head of the pancreas pressing 
on the distal end of the common bile duct was 
demonstrated by the pathologist. She made an 
uneventful recovery and was discharged from 
hospital on the 14th postoperative day. Soon 
atier discharge she became pregnant and nine 
months later was delivered of a normal baby, 
but shortly after her pregnancy she developed 
ascites and other signs of recurrence. She died 
15 months after operation, and one wonders 
whether her pregnancy hastened the recur- 
rece. 


CasE 4.—G.H., aged 52. This man was 
referred with a 12 weeks’ history of jaundice. 
He complained of vague upper abdominal pain, 
anorexia, fatigue and loss of weight. There 
w.s a history of duodenal ulcer for some years. 
Tiie liver was enlarged but the gall-bladder 
ws not palpable. At operation he was found 
to have a large posterior fixed duodenal ulcer 
aud a mass in the head of the pancreas, and 
a cholecyst-jejunostomy was performed. After 
mobilization of the second portion of the 
duodenum the head of the pancreas was 
mobilized from the inferior vena cava and 
mesenteric vessels; although there were many 
firm adhesions and much inflammatory reaction, 
a radical operation was considered feasible. 
Two weeks later a pancreato-duodenectomy 
along with a sub-total gastrectomy and chole- 
cystectomy was performed. He did _ well 
postoperatively and was discharged 18 days 
after operation. He survived 17 months. 


Case 5.—J.C., aged 69. This man was ad- 
mitted to hospital with a six weeks’ history of 
jaundice. This was preceded by mid-epigastric 
distress and anorexia. The liver was enlarged 
but the gall-bladder was not palpable. At 
operation a grossly distended gall-bladder and 
common bile duct were demonstrated. An 
irregular hard mass was palpable in the head 
of the pancreas. 

A cholecyst-jejunostomy was performed and 
14 days later a pancreato-duodenectomy. He 
made an uneventful recovery and_ survived 
for 18 months. 


CasE 6.—R.D., aged 72. This man was 
admitted with a six weeks’ history of jaundice 
and epigastric distress. Examination showed 
that his general condition was good, this in- 
cluding a complete investigation such as 
electrocardiogram, blood chemistry, and liver 
function tests. After the usual preoperative 
preparation a one-stage pancreato-duodenec- 
tomy was performed. The operation went well 
but in spite of this he developed postoperative 
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shock and died of anuria on the ninth post- 
operative day. Biopsy of the specimen showed 
a well circumscribed ductal carcinoma of the 
head of the pancreas. There were no lymph 
node metastases. This patient probably should 
have had a biliary decompression before radical 
resection. 


Case 7.—Mrs. B.V.W., aged 68. This woman 
was admitted to hospital with a four weeks’ 
history of jaundice preceded by vague epi- 
gastric pain and flatulence. The condition was 
initially diagnosed as infectious hepatitis by 
her family physician. 

On examination, she was a large well 
nourished woman, intensely jaundiced, with an 
enlarged liver and a palpable gall-bladder. 
There was a palpable adenoma of the thyroid 
gland. On exploration the gall-bladder and 
common bile duct were grossly dilated and 
a 3 cm. mass was palpable in the head of the 
pancreas. Biopsy of a few regional lymph 
nodes and of the head of the pancreas failed 
to demonstrate neoplasia. A cholecyst-jejunos- 
tomy was performed, and three weeks later 
a radical pancreato-duodenectomy was carried 
out. The operation was difficult because of the 
obesity of the patient, but she made an un- 
eventful recovery apart from sinus tachycardia. 
She is now living and well two and a half 
years after operation. The pathologist demon- 
strated that this was a well circumscribed 
lesion causing pressure on the terminal bile 
duct and duct of Wirsung. 


Case 8.—L.LeG., aged 41. This man’s history 
was very interesting and instructive, since he 
was the only person in the series admitted 
without clinical evidence of jaundice. Four 
months previously he had been seen by his 
family physician complaining of spasmodic 
epigastric and right hypochondriac pain. At 
night the pain assumed a boring sensation 
referred to the 10th dorsal segment, and 
during the day the pain was referred in many 
directions. After a gastrointestinal investiga- 
tion his appendix was removed. He returned 
two months later with an exacerbation of his 
symptoms, and was sent home on antispas- 
modics and an ulcer diet. Four weeks later he 
was readmitted to hospital. He had lost 20 Ib. 
in weight, and was very depressed. This time 
he was seen by me in consultation. 


A few findings pointed to pancreatic dis- 
ease—namely a serum amylase value of 225 
units, serum bilirubin 1 mg. %, and a positive 
occult blood reaction. At laparotomy a discrete 
mass was palpable in the head of the pancreas. 
A one-stage pancreato-duodenectomy was per- 
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formed. Some difficulty was encountered while 
dissecting the head of the pancreas off the 
mesenteric vessels, due to adhesions. Histo- 
logical examination revealed a ductal car- 
cinoma in the superior portion of the head of 
the pancreas, but the lymph nodes examined 
were negative. Except for a pancreatic fistula 
for seven days he made an uneventful recovery. 
This man returned to work as a printer for 11 
months and then showed signs of disseminated 
recurrence and died 14 months after operation. 


Among the eight patients found suitable 
for pancreato-duodenectomy, a one-stage 
operation was performed in three cases, and 
a two-stage operation in five cases. In all 
but one case the gall-bladder was removed. 
In the two-stage operation it was found 
easier to resect the cholecyst-jejunal anas- 
tomosis, this appearing to facilitate the 
radical resection en bloc. Thus a consider- 
able segment of the common bile duct 
could be excised and a safer anastomosis 
accomplished between the common bile 
duct and jejunum with no common bile 
duct stump left to worry about. 


OPERATIVE PROCEDURES 


Two methods were used: (a) In three 
cases an end-to-end (Billroth I type) 
gastro-jejunostomy was carried out, the 
pancreatic stump being implanted end-to- 
side into the jejunum just beyond this anas- 
tomosis. The common bile duct likewise 
was implanted into the jejunum some 
distance beyond the latter anastomosis and 
a side-to-side entero-enterostomy made 
opposite the site of implantation of the 
pancreas (Fig. 1). 

(b) In the other five cases, the open end 
of the jejunum was closed, and the common 
bile duct, the pancreatic stump and the 
stomach were implanted (in that order 
from above downwards) end-to-side into 
the jejunum (Fig. 2). 

The second method was found to be 
the preferable one, chiefly because it ap- 
peared to fit into the reconstruction more 
easily and reduced operation time by 
eliminating the entero-anastomosis, Post- 
operatively both procedures gave satisfac- 
tory function. There were few digestive 
complaints after either method. 


SUMMARY AND CONCLUSIONS 


A survey of 21 cases of carcinoma of the 
head of the pancreas, proven at operatio:, 
is presented. In eight of this series a radic::] 
pancreato-duodenectomy was performed 
with one operative death, while in eig)it 
other cases some palliative procedure wis 
done. Of the seven patients who survived 
pancreato - duodenectomy, all remained 
alive and well for over one year, one patierit 
being still alive 30 months after operation 
and enjoying good health. The average 
survival rate in the cases undergoing the 
palliative procedure was less than six 
months, 


As a result of the experience gained in 
this series it is believed that pancreato- 
duodenectomy is a justifiable and indicated 
procedure in a considerable number of 
cases of carcinoma of the head of the 
pancreas. 
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RESUME 


L’auteur estime, — avoir passé en revue ia 


littérature, que dans de nombreux cas de carcinor:e 
de la téte a ancréas, il existe des retards injvs- 
tifiables entre le moment du diagnostic et le trait:- 
ment. De plus, trop de chirurgiens se contente it 
dune thérapeutique palliative de Tlictére pi 
rétention. Son expérience se repose sur 21 cas ‘le 
cancer de la téte du pancréas traités dans sa 
clientéle au cours des six Secaties années. 
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L’age moyen de ces malades—quatorze hommes 
et sept femmes—était de 60 ans et demi. Huit 
étiient justiciables d’une pancréato-duodénectomie; 
huit autres ne relevaient que d’interventions pal- 
liatives; les cing derniers étaient inopérables. D’une 
facon générale, ces patients se plaignaient tout 
d coor d’une douleur graduellement progressive; 
tors sauf un étaient ictériques, mais la jaunisse 
ntait habituellement pas le premier trouble. Le 
reste de la symptomatologie se résumait en 
anvrexie, nausées, vomissement, fatigue générale, 
constipation et perte de poids. L’examen physique 
dénotait presque toujours un hypertrophie hépa- 
ticue, et, dans un tiers des cas, la vésicule biliaire 
ét:it palpable. La tumeur pancréatique n‘était 
pe:ceptible que dans quelques cas avancés. Les 
épreuves radiologiques ne furent pas d’un grand 
se-ours, bien qu’elles puissent apporter une contri- 
bution valable dans o cancers de l’ampoule ou 
du duodénum. 

| existait un retard inexpliqué entre l’apparition 
de- — symptémes et le moment ot le 
milade se décidait a consulter un médecin, ou 
ce‘ui ot il était adressé au chirurgien. Le diagnos- 
tic et le traitement avaient été ceux d’hépatite 
inectieuse dans trois cas; et ceux de cholécystite 
dans plusieurs autres. Le diagnostic d’ictére par 
rétention fut en général posé d’aprés histoire 
clinique et les résultats de laboratoire, et, dans le 
doute, la laparotomie fut pratiquée. Les patients 
y furent préparés par l’administration de vitamines 
K, B, C, de glucose intraveineux et de transfusions 
sanguines si nécessaire. 


SPINAL ANESTHESIA. John B. Dillon, Los 
Angeles, California. 61 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, 
Toronto, 1958, $3.25. 


In this sixty page monograph the author gives 
a clear description of his ideas on spinal 
anzsthesia derived from personal clinical ex- 
perience. Each of the eleven chapters covers 
some aspect of the method in a few concise 
paragraphs followed by selected references. 
The illustrations are not many but instructive. 
The writer, an exponent of spinal anesthesia, 
is apparently conservative in its use. Of timely 
interest is the statement that spinal anzesthesia 
is contraindicated for patients maintained on 
tranquillizers because of the unpredictable 
loss of vasomotor control. The use of tetracaine 
(Pontocaine) is advocated from the author’s 
experience, it alone being described. 

He states that “spinal anesthesia should not 
be attempted by anyone who is not completely 
competent in the management of all types of 
general anzsthetic techniques”, with which all 
aneesthetists should agree, but which may sur- 
prise some surgeons. This little book could 
provide a safe introduction for the anzesthetist 
interested in acquiring knowledge of spinal 
aneesthesia. 
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A exploration, la découverte d’une masse dure 
et irréguliére dans la téte du pancréas ou dans la 
région de l’ampoule fut presque pathognomonique 
de cancer. Le pancréas était généralement cedé- 
mateux et induré, et les ganglions lymphatiques 
environnants toujours hypertrophiés. Chez les 
malades graves, et lorsque la jaunisse avait apparu 
depuis plus de deux semaines, l’opération était 
faite en deux temps. On provoquait d’abord une 
décompression biliaire par cholécysto-jéjunostomie; 
ceci ne facilitait pas la seconde intervention, mais 
en diminuait le risque. Les complications de la 
pancréato-duodénectomie furent peu importantes: 
un des patients souffrit d’une fistule _biliaire 
temporaire et un autre d’une fistule pancréatique 
temporaire. L’anurie causa la mort d’un des opérés. 

L’opération en un temps fut pratiquée dans trois 
cas, et celle en deux temps dans cinq cas. La 
technique de choix est de fermer le bout ouvert 
du jejunum et d’implanter de facon termino- 
latérale la voie biliaire commune, le moignon 
pancréatique et l’estomac dans le jejunum. Sept 
malades supportérent la pancréato-duodénectomie; 
tous survécurent en bon état plus d’un an, et 
lun d’eux est encore en vie 30 mois plus tard, 
jouissant d’une bonne santé. Le temps moyen de 
survie aprés les interventions palliatives fut de 
moins de six mois. L’auteur pense que la pancréato- 
duodénectomie est un traitement justifié et indiqué 
dans la plupart des cas de carcinome de la téte 
du pancréas. 


CHIRURGISCHE INDIKATIONEN: Rudolph 
zum 60. Geburtstage (Indications for Surgical 
Intervention. To Rudolph Nissen on his 60th 
birthday). 60 authors. 299 pp. Illust. Georg 
Thieme Verlag, Stuttgart, W. Germany; Inter- 
continental Medical Book Corporation, New 
York, 1957. DM 42. 


Dr. Nissen, who now exercises his surgical 
talents in Basel, Switzerland, is one of the 
great German wanderers. His early activities 
were in Munich and Berlin, where he was a 
favourite pupil of Sauerbruch. In 1933 he 
went to Constantinople and laid the founda- 
tions of thoracic surgery there. Later wander- 
ings have taken him to New York, and finally 
to Basel. On the occasion of his sixtieth birth- 
day his pupils and collaborators, including 
many eminent men from the United States, 
France, Germany, Switzerland, the United 
Kingdom, Scandinavia, Spain, Turkey, Egypt 
and Brazil, have contributed to a symposium 
on indications for surgery. Their writings cover 
manv fields of surgical endeavour, including 
cardiac, thoracic, abdominal, urological, gynz- 
cological, orthopedic and neurosurgery. They 
include contributions in French, German and 
English, so that it is necessary to be a good 
linguist to get full value from the symposium. 
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POSTOPERATIVE ACUTE PANCREATITIS*® 


DOUGLAS TELFORD, F.R.C.S.(Edin.), F.1.C.S., Vancouver, B.C. 


ACUTE PANCREATITIS is of interest to all 
medical men, but the disease as a complica- 
tion after operation is of special interest to 
the surgeon. The writer has twice been 
embarrassed by the complication—once 
after performing a sphincterotomy and 
once after a partial gastrectomy. 


CasE 1.—Mr. W.W., aged 69, was admitted 
to St. Paul’s Hospital, Vancouver, on December 
28, 1955. Several days later a laparotomy was 
performed and the preoperative suspicion of 
chronic relapsing pancreatitis was confirmed. 
The head of the pancreas was firm and in the 
region of the ampulla of Vater the firmness 
was so great that the presence of carcinoma 
was seriously considered. The gall-bladder was 
normal to inspection and palpation, as were 
the biliary ducts. Intraluminal exploration of 
the common bile duct, however, revealed a 
stricture at its termination. This stricture was 
dealt with by transduodenal sphincterotomy. 
The duct of Wirsung was not explored. 


Postoperative progress was quite satisfactory 
for 24 hours. Immediately after this period, 
however, the patient became restless and 
began to suffer moderately severe abdominal 
pain. The pulse rate rose to 120. Within 
12 hours the pain was excruciating, steady, 
and radiating. The pulse and temperature rose 
and the blood pressure fell to 80/60 mm. Hg. 
The return from the gastric suction was copious. 
The abdomen was tender, guarded and silent. 


The differential diagnosis of the postopera- 
tive complications included coronary throm- 
bosis, rupture of the duodenotomy closure, 
and acute pancreatitis. A serum amylase value 
of 64 (Winslow method) made the last diag- 
nosis the one of choice. 


Treatment included administration of oxygen, 
intravenous fluids, blood, meperidine (Dem- 
erol), and continuous Levin tube suction. 
Progress was unsatisfactory in spite of a tem- 
porary favourable response to therapy. The 
patient died on the eighth postoperative day. 

Autopsy revealed hemorrhagic pancreatic 
necrosis in the head and body of the pancreas 
with extensive necrosis of the retroperitoneal] 
and mesenteric fat. There was no obstruction 
to the ducts of Wirsung or Santorini. 


*Delivered before the British Columbia Surgical 
Society on May 3, 1957. 


The case of Mr. W.W., illustrates the pos:- 
operative complication of acute pancreatitis 
in its severe hemorrhagic and _ necrotic 
form, Of special interest were the early 
onset, the severity of symptoms, and the 
fatal termination. 


Case 2.—Mr. G.C., aged 50, was admitted 
to St. Paul’s Hospital on April 7, 1956. The 
diagnosis on admission was of duodenal ulcer 
with penetration into the pancreas. At opera- 
tion the preoperative diagnosis was confirmed. 
A partial gastrectomy was performed, dividing 
the duodenum proximal to the ulcer. The 
duodenal closure included insertion of a few 
reinforcing sutures into the adjacent pancreatic 
capsule. A Penrose drain was led down to the 
region of the duodenal stump. 

The immediate postoperative progress was 
fairly satisfactory except that the patient ex- 
perienced slightly more epigastric pain, tender- 
ness, and muscle guarding than usual. The 
temperature and pulse rate remained mildly 
elevated. On the third postoperative day the 
Levin tube was removed but early vomiting 
necesjitated its reinsertion. The patient was 
maintained in good biochemical and water 
balance but in spite of this the stomach re- 
fused to empty. A scout film of the abdomen 
showed an enlarged segment of small intestine 
in the left upper quadrant. A diagnosis of 
poorly functioning stoma or mechanical ob- 
struction of the upper small bowel was made. 
Unfortunately the serum amylase value was 
not determined. 

Reoperation was undertaken on the ninth 
postoperative day. The abdomen contained 
a small amount of clear peritoneal fluid. The 
head and body of the pancreas were firm and 
greatly enlarged. One small area of subcapsula: 
hemorrhage was seen. The retroperitoneal 
tissues were indurated and the base of the 
transverse mesocolon was three times its norma! 
thickness. No areas of saponification wer 
recognized. The proximal loop of jejunum wa 
moderately dilated, as was the distal loop 
The stoma appeared normal. An entero-enteros 
tomy was performed between the proxima! 
and distal loops in spite of the fact that th 
ileus appeared to be paralytic rather tha: 
mechanical. 

At the close of the operation blood wa; 
withdrawn for a serum amylase test. Th: 
reading was a high normal at 16 (Winslov 
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method). The postoperative course was un- 
eventful. 


The case of Mr. G.C. illustrates the post- 
operative complication of acute pancreatic 
adema. The most significant feature is the 
cmparatively mild nature of the symptoms. 
Tire case demonstrates how easy it is for 
this entity to go unrecognized unless the 
disease is constantly kept in mind. 


[INCIDENCE 

The incidence of postoperative acute 
p:ncreatitis is difficult to determine, It is 
crtainly rare but probably not so rare 
as the reported cases would lead one to 
b: lieve. Those who keep it in mind, and 
especially those who determine postopera- 
tive serum or urinary amylase values as a 
routine, find its incidence quite high. Mill- 
bourn’ in 1949 reported an incidence of 
slightly under 10%. He performed a routine 
urinary amylase determination according 
to the Wohlgemuth procedure in 147 con- 
secutive gastric resections. Thirteen cases 
had significantly elevated readings. Six of 
these cases were subclinical and had only 
transient diastasuria, two were clinically 
moderately severe, and five were clinically 
severe. Two of this last group ended fatally. 

Warren? in 1954 reported seven examples 
with six deaths out of a total of 892 gastric 
resections, an incidence of slightly under 
1%. He was forced to conclude that acute 
pancreatitis was the commonest cause of 
death after gastric resection at the Lahey 
Clinic for the period of study. Hallenbeck 
et als of the Mayo Clinic, reporting on 
biliary tract and pancreatic surgery for 
1955, made reference to two cases of fatal 
postoperative acute pancreatitis, one after 
cholecyst-duodenostomy with biopsy of the 
pancreas and the other after sphinctero- 
tomy. 

Pauls‘ reviewed the autopsy records in 
the Vancouver General Hospital for a 21 
month period in 1955-1956. He found that 
acute hemorrhagic pancreatitis had been 
the cause of death in nine cases, and of 
these four were in the nature of a post- 
operative complication. An analysis of the 
postoperative cases showed that one fol- 
lowed simple gastroenterostomy and three 
followed biliary tract surgery. The biliary 
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tract surgery amounted to choledochotomy, 
with exploration of the common bile duct in 
each case and cholangiography in one case. 

Schmieden and Sebening® in 1928 ana- 
lyzed 145 cases of postoperative acute pan- 
creatitis. The analysis showed that 91 cases 
were after gastric surgery, 38 after biliary 
surgery, seven after splenectomy, and four 
after biopsy of the pancreas. 

MacKenzie® stated that in acute pancrea- 
titis occurring without operation the inci- 
dence of the severe variety illustrated by 
Case 1 is 30%, and the incidence of the 
milder variety illustrated by Case 2 is 70%. 
It is probable that the same relative inci- 
dence occurs in the postoperative variety. 


ETIOLOGY 


The etiology of acute pancreatitis is not 
clear. Certainly there are many factors 
capable of bringing on the disease. Obstruc- 
tion of the duct system by stricture or 
spasm of the sphincter of Oddi or by a 
stone impacted in the ampulla of Vater is 
an important factor. Reflux of bile up the 
pancreatic duct is undoubtedly an import- 
ant factor too, but recent experimental 
work by Elliott, Williams, and Zollinger’ 
suggests that the bile is only readily ac- 
cepted within the pancreatic ducts if it has 
been previously mixed with pancreatic 
juice. In their animal experiments they 
found that the pancreas would readily 
accept, at low pressure, large quantities of 
an incubated mixture of bile and pancrea- 
tic juice. In their series, 100% of animals 
developed hemorrhagic pancreatitis when 
subjected to this procedure. Other factors 
in etiology are a sudden increase in intra- 
ductal pressure, trauma, toxemia, and 
ischeemia. 

Certain special factors enter into the 
causation of the postoperative variety of 
acute pancreatitis, These factors will be 
dealt with under the section in this paper 
dealing with prevention. 


Anatomical Factors in Etiology 


Several aspects of the anatomy of the 
pancreas are worthy of special mention. The 
blood supply to the gland is so generous 
and its collateral circulation is so extensive 
that it is difficult to see how the occlusion 
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of any one artery supplying the pancreas 
could seriously interfere with its blood 
supply. Anatomists point out, however, that 
ligation of the gastroduodenal or the 
superior pancreatico-duodenal artery might 
result in ischemia if certain anomalous 
arrangements of the blood supply should 
exist. 

The duct of Santorini runs quite super- 
ficially in the head of the pancreas, some- 
times within 0.5 centimetre of its anterior 
surface. The duct leaves the head to 
traverse the groove between the pancreas 
and the wall of the duodenum. It normally 
opens at the lesser papilla at least 4.5 cm. 
distal to the pylorus, but scar contracture 
of the duodenum may drag the papilla 
proximally. 

The duct of Wirsung, as a rule, opens into 
the ampulla of Vater along with the com- 
mon bile duct. Many investigators have 
made an attempt to determine how fre- 
quently the biliary and pancreatic ducts 
can be converted into a common channel by 
obstruction at the ampulla of Vater. Pauls* 
reviewed the operative and postoperative 
cholangiograms at the Vancouver General 
Hospital for 1956. Pancreatic reflux was 
demonstrated in 31 of 86 cholangiograms— 
an incidence of 36%. This is an average 
incidence for most of the reported series. 
Doubilet and Mulholland,* however, re- 
ported that they could visualize the whole 
pancreatic ductal system in 61% of opera- 
tive cholangiograms. 

Several other anatomical facts are worthy 
of note. The duct of Santorini, the so- 
called minor duct, is the larger of the two 
ducts in 10% of cases. This duct can act 
as the substitute for the duct of Wirsung 
whenever the two ducts communicate ex- 
tensively within the gland, This substitution 
is possible in approximately one case out 
of three. On the other hand, the two ducts 
are entirely independent and fail to com- 
municate within the gland in approximately 
two cases out of three. 


PATHOGENESIS 


The pathogenesis of acute pancreatitis 
is undoubtedly the same in the postopera- 
tive variety as in the disease occurring 
without operation. The initial lesion is in 
the duct either in the form of an increased 
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permeability of its wall or a gross rupture 
of it. Following this, trypsin, lipase, an‘! 
amylase are released into the surroundin; 
pancreatic tissue. The activated trypsin acts 
on the blood vessels to produce hyali. 
degeneration and necrosis. Rupture of th» 
blood vessels results, and pancreatic tissue s 
become suffused with blood. Rupture cf 
blood vessels also produces further ischaemi. 
of pancreatic tissue and further release of 
enzymes. Once the process is initiated ‘t 
becomes self perpetuating. 


PATHOLOGY 


The pathology of acute pancreatitis is 
well known and will not be elaborated 
upon in this paper. The first stage in the 
development of the disease is that of acute 
pancreatic cedema with its characteristic 
patches of fat necrosis. The second stage 
is that of acute pancreatic necrosis with 
its complications of thrombosis, hemor- 
rhage, suppuration and cyst formation. 


SIGNS AND SYMPTOMS 


The clinical picture of acute postopera- 
tive pancreatitis varies as to its severity 
and symptomatology. One of the most 
constant features, however, is the early 
onset of this complication. Acute pancrea- 
titis occurs, as a rule, within 24 hours of 
operation. In the classic or extremely severe 
variety the pain is excruciating and shock 
comes early. Hyperpyrexia occurs, and 
death ensues in one to five days. In the 
moderately severe variety the pain is, as a 
rule, steady and upper abdominal. The pain 
often radiates to the flanks and_ back. 
Muscle guarding and tenderness are present. 
Vomiting occurs, and if the Levin tube is 
indwelling in the stomach there is a great 
increase in aspirated fluid. Paralytic ileus 
occurs and distension develops unless 
guarded against by continuous gastric suc- 
tion. Rapid pulse and fever set in but shoc' 
is usually delayed. Death may or may noi 
result, Case 1 is an example of the mode: - 
ately severe variety. 

In the mild type of acute postoperativ 
pancreatitis the symptoms are slight, an | 
often it is difficult to determine clinical] ’ 
the time of onset of the complication. Th > 
normal postoperative reaction might mas< 
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the presence of mild acute pancreatitis, In 
this condition the upper abdominal or 
epigastric pain is slight and so are the 
tenderness and muscle guarding. Vomiting 
or an increase of gastric aspirations through 
a '.evin tube occurs. Intestinal ileus is prone 
to set in, and a flat plate of the abdomen 
may show dilated loops confined to the 
upper jejunum. Clinical recovery usually 
taxes place within two to ten days. Case 2 
is in example of this type. 


The serum and urinary amylase deter- 
m nations assist in the diagnosis of acute 
postoperative pancreatitis and on the slight- 
est suspicion of acute pancreatitis the tests 
should be performed. In the severe forms 
of the complication the test is invariably 
positive and in the mild form the test is 
positive at some time in the course of the 
disease. 


DIAGNOSIS 


The diagnosis of postoperative acute pan- 
creatitis should not be too difficult so long 
as the possibility of the complication is 
kept in mind. MacKenzie* stated that 
“cultivating an awareness of the lesion is 
of the greatest importance in the early 
diagnosis of acute pancreatitis.” Actually, 
the signs and symptoms are the same as 
those of acute pancreatitis occurring at any 
other time, except in so far as they may be 
masked by the signs and symptoms nor- 
mally present in a postoperative patient. 
A most important diagnostic point is the 
early onset. The serum and urinary amylase 
values are significantly raised. 


Other postoperative complications such 
as cardiovascular accident, hzmorrhage, 
leak of an anastomosis, or rupture of a 
duodenal stump, enter into the differential 
diagnosis. 


PREVENTION 


The problem of preventing postoperative 
acute pancreatitis is a real challenge. Pre- 
operatively and postoperatively the patient 
is maintained in a good state of nutrition 
and biochemical balance. In those cases 
particularly prone to the complication of 
acute pancreatitis, morphine, which causes 
‘spasm of the sphincter of Oddi, is withheld, 
and meperidine (Demerol) is used as a 
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substitute. Duodenal stasis is reduced to a 
minimum by the use of continuous suction 
through a Levin tube. 

The surgeon at the operating-table must 
take certain precautions lest his technical 
manceuvres should predispose to acute pan- 
creatitis. 


Gastric ulcer. — Mobilization of the 
stomach when there is a large gastric ulcer 
penetrating into the pancreas requires 
special care. Sharp dissection is permissible 
down to the point where the stomach and 
pancreas are apparently inseparably fused, 
but beyond this point blunt dissection is 
to be preferred. The thumb and index finger 
may be used to pinch the stomach from 
the ulcer bed. The ulcer bed is left alone 
and not excised, cauterized, or covered over. 

Resection of the stomach for carcinoma 
occasionally requires a direct attack on the 
pancreas. Resection of the involved segment 
of pancreas is to be preferred to a super- 
ficial excision of invaded tissue. 


Duodenal ulcer. — Operation performed 
for duodenal ulcer may occasionally be 
quite traumatic to the pancreas, its blood 
supply, or its duct system. Particularly haz- 
ardous in this regard is operation for deeply 
penetrating ulcer associated with much peri- 
duodenitis. In these cases the surgeon is 
well advised to act conservatively and to 
leave the ulcer intact. The procedure of 
choice more often than not is a gastric 
resection in which the duodenum is divided 
and closed proximal to the ulcer. McKittrick 
and associates,’ however, recommend a two- 
stage operation. Dragstedt et al.*° advocate 
gastroenterostomy and vagotomy. 

In dissecting the duodenum from the 
pancreas and in closing the duodenal stump 
the following points in technique are worthy 
of mention. 

1. The pancreas is treated with great 
respect, neither incised nor contused. 

2. The base of a penetrating ulcer, like 
that of a gastric ulcer, is not excised, cauter- 
ized or covered over. 

3. Sutures placed through the pancreatic 
capsule in an attempt to reinforce an other- 
wise insecurely closed duodenal stump are 
inserted with great care. Such sutures when 
placed in the scarred pancreas adjacent to 
the ulcer are probably not too traumatic, 
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but even the insertion of these is in principle 
wrong. 

4. The gastroduodenal artery and _ its 
tributary, the superior pancreatico-duodenal 
artery, are identified and gently handled in 
case avulsion or needling should cause 
dangerous hematomata. 

5. The ligation of either of these two 
arteries for one reason or another is per- 
formed only after consideration has been 
given to the possible presence of a signifi- 
cant anomaly of the blood supply to the 
pancreas. 

6. The duct of Santorini is searched for 
in the ulcer base, so that the duodenal 
stump can be closed in such a way that the 
pancreatic ferments would not have a free 
exit to the peritoneal cavity. If the duct 
should be found within the ulcer base, the 
stump might be closed by the method 
popularized by Nissen." 

7. Attempting to identify both the major 
and the minor papille by palpation within 
the open duodenum is a worthwhile pro- 
cedure, especially in those dissections which 
encroach upon the site of the minor papilla. 

8. Great care is taken in mobilizing the 
duodenum from the head of the pancreas 
to identify the structures traversing the 
groove between the apposed organs. Any 
structure in this area is looked upon with 
suspicion lest it be the duct of Santorini. 
In this regard the findings of Schmieden 
and Sebening® are interesting. Eleven out 
of 91, that is over 12% of cases of acute 
pancreatitis following gastric surgery, were 
related to ligation of the duct of Santorini. 

9. The site of the ampulla of Vater and 
hence the termination of the duct of Wir- 
sung may require exact identification in 
difficult cases. In these, the common bile 
duct is opened and a catheter or the long 
arm of a T-tube is inserted as recommended 
by Marshall.'? 

In spite of all reasonable precautions, 
damage to the ducts does occur on occasion, 
but correction of the damage is usually not 
too difficult. Sometimes, leading a Penrose 
or sump drain down to the site of damage 
is sufficient. The damaged duct may be 
sutured over a T-tube or anastomosed to 
the jejunum. At other times an injured duct 
may be dealt with by ligation, but naturally 
one would not yield to the temptation of 
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simply ligating the duct unless a functional 
connection between the two pancreatic 
ducts was demonstrated. 

Biliary tract surgery.Since surgery of 
the biliary tract carries with it the threat 
of postoperative acute pancreatitis, certa n 
points in technique are worthy of mention. 
As regards cholecystectomy there is littie 
to be said except that any concomitant 
disease of the common bile duct or the 
ampulla of Vater is not to be overlooke:l. 

In common bile duct surgery the follow- 
ing points of technique are important: 

1. Instrumentation of the duct by probe 
and mobilization of the head of the pan- 
creas require gentleness. 

2. Dilatation of the sphincter or trans- 
duodenal sphincterotomy is performed with 
consideration of the proximity of the 
pancreas. 

3. Leaving a catheter or the long arm of 
a T-tube passing through the ampulla is 
probably safe if the right sized tube is used. 
It is only fair to point out, however, that 
the procedure has been condemned by 
some on the grounds that such a tube, on 
occasion, may block the pancreatic duct. 
Smith and associates’ have reported cases 
of acute pancreatitis after the use of the 
long arm T-tube for transampullary biliary 
drainage, Cattell’ of the Lahey Clinic 
stated: “I do not believe that the long arm 
T-tube blocks the duct of Wirsung. I use 
one somewhat smaller than the diameter of 
the duct.” 

4. Lavage of the common bile duct is 
undoubtedly safe if certain precautions are 
taken. It is obvious, for example, that too 
forceful a stream of water should not be 
used in lavage. A stream of moderate force 
may be directed proximally towards the 
liver but only the most gentle stream shoul! 
be directed distally. Unless this precaution 
is taken, bile and debris may be forced up 
the pancreatic duct. The hazard of causing 
a retrograde flow up the pancreatic duct i: 
increased whenever there is a distal ob 
struction, either within the ampulla o 
Vater or at the sphincter of Oddi. Th: 
writer became fully aware of this hazari 
in 1955 when a patient of his died of acut. 
pancreatitis after lavage of the commoi. 
bile duct and sphincterotomy. This cas: 





a «ical dil als 


— 


_—_—_— —-— =] SO oe, eet OO 


October 1958 


was reported previously in this paper. Since 
then the rule has been formulated and 
followed that “lavage of the common bile 
duct in a distal direction is performed only 
after the patency of the duct has been 
determined or established.” Ferris’® of the 
Mayo Clinic emphasized the care which 
ore must take in lavaging through a T-tube 
after the common bile duct has been closed 
around the long arm of the tube. 

». Operative and postoperative cholangi- 
ocraphy should be performed by injecting 
a :noderate volume of dye, slowly and under 
lo-v pressure. 


Pancreatic surgery.—Major surgery of the 
puncreas, strangely enough, is not too fre- 
quently followed by acute pancreatitis. 
Paradoxically, however, a minor procedure 
sich as biopsy has been so frequently 
followed by this complication that in most 
clinics biopsy has been abandoned and 
reliance is now placed upon finger and 
thumb palpation to determine the disease 
process within the pancreas. 


TREATMENT 


The treatment of postoperative acute pan- 
creatitis is as a rule medical, so long as 
the diagnosis can be made with confidence. 
The treatment of this postoperative compli- 
cation must of necessity be compatible with 
the postoperative measures already adopted 
to take care of the particular needs of the 
patient. Prerequisites of good management 
are frequent assessment of the patient’s 
condition and willingness to adjust or 
supplement established therapy. 

The cardinal principles of therapy are 
relief of pain, supportive therapy, and 
suppression of pancreatic secretion. Meperi- 
dine (Demerol), which causes less sphinc- 
ter of Oddi spasm than morphine, is the 
drug of choice for the relief of pain. If 
shock is present meperidine is administered 
intravenously. Amyl nitrite may be of help 
if no shock exists. Procaine blocks, either 
of the splanchnic paravertebral or continu- 
ous epidural varieties, may be employed. 

Supportive therapy includes the admini- 
stration of intravenous fluids, electrolytes, 
blood, calories, insulin, antibiotics, and 
oxygen. 
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Suppression of pancreatic secretion is 
worth while. All oral feedings are withheld 
and naso-gastric suction is established. An 
anticholinergic drug such as methantheline 
bromide (Banthine) is administered intra- 
venously. Insulin is given in an attempt 
to combat hyperglycemia, a condition 
which can cause overstimulation of the 
islet cells of the pancreas. 


PROGNOSIS 


The outlook in the acute fulminating 
type is poor. Warren,’ as pointed out earlier 
in this paper, reported six deaths in seven 
cases. Millbourn,’ on the other hand, deal- 
ing mostly with the mild type, reported 
two deaths in 13 cases. 


SUMMARY 


Two cases of postoperative acute pan- 
creatitis are described; one patient died and 
the other recovered. The incidence, etiology, 
pathogenesis, and pathology of this disease 
are commented upon, as well as the signs 
and symptoms, diagnosis, prevention, treat- 


ment and prognosis, Considerable emphasis 
is placed on certain points of surgical tech- 
nique considered important in the etiology 
and prevention of acute postoperative 
pancreatitis. 
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RESUME 

La pancréatite aigué est une affection qui in- 
téresse tous les médecins, mais lorsqu’elle apparait 
comme complication post-opératoire, elle devient 
tout particuliérement importante pour le chirurgien. 

L’auteur publie deux cas provenant de_ sa 
pratique personnelle. Le premier est celui d’un 
homme de 69 ans admis a l’hépital pour pancré- 
atite chronique, qui, le surlendemain d’une 
sphinctérectomie transduodénale pour stricture de 
lampoule, présenta une poussée de_ pancréatite 
aigué (avec test de l’amylase a 64), et mourut 
huit jours plus tard malgré une thérapeutique active 
(oxygéne, solutés physiologiques intraveineux, 
Démérol et aspiration continue par tube de Levin). 
Le diagnostic fut confirmé a l’autopsie. 

Dans le second cas, il s’agissait d’un homme 
de 50 ans, admis pour ulcére duodénal pénétrant 
dans la téte du pancréas; ce diagnostic fut con- 
firmé a exploration et une gastrectomie partielle 
fut pratiquée en soignant tout particuliérement les 
sutures du moignon duodénal et de la capsule 
pancréatique. Les suites post-opératoires furent 
médiocres, puis mauvaises: un syndrome d’iléus 
s'installa et, pensant A une obstruction mécanique 
au niveau de la bouche d’anastomose, on ré- 
intervint, ce qui permit de trouver un pancréas 
induré et cedémateux dont la capsule recouvrait 
quelques suffusicns hémorragiques. La bouche 
était normale: il s’agissait donc de pancréatite 
aigué accompagnée d’iléus paralytique. Dans ce 
cas les suites opératoires furent excellentes. 
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L’auteur passe en revue la littérature, d’od il 
ressort que la fréquence des pancréatites aigués 
post-opératoires est sans doute plus grande qu’ in 
ne le suppose généralement. Le tout est d’y pens«r. 
Il discute ensuite l’étiologie encore peu claire le 
cette affection, qui semble relever de obstruction 
ou de l’occlusion du sphincter d’Oddi et du reflux 
biliaire dans les voies pancréatiques. II insiste sur 
certains détails de l’anatomie des canaux panci* 
atiques et de la vascularisation de la glande. | 
pathogénie de la pancréatite aigué post-opératoi 
est sans doute analogue a celle de la pancréatit 
aigué spontanée. Une perméabilité exagérée ou 
une lésion de la paroi du canal excréteur perm 
aux enzymes de passer dans le parenchyme < 
tissu glandulaire: une digestion des parois vasc: 
laires se fait alors, qui entraine la formatic 
d’hémorragies, puis des ischémies locales suivics 
de nécroses qui augmentent de plus en plus; ‘e 
processus, une fois déclenché, devient irréversible 
et se continue de lui-méme. La pancréatite post- 
opératoire apparait le plus souvent 24 heures apres 
une intervention; la douleur est violente, siégeant 
a la partie supérieure de l’abdomen et irradiant 
vers les flancs; la défense musculaire s’installe; le 
choc est intense et rapide; l’hyperthermie est 
grave; les vomissements sont trés fréquents. La 
mort survient dans les cas graves au bout de 

uelques jours. Dans les cas bénins, le diagnostic 

clinique peut étre difficile du fait du peu d’in- 
tensité des symptémes. Une aide précieuse est 
apportée par le laboratoire: c’est le dosage de 
lamylase, qui rend le dépistage de cette compli- 
cation aisé 4 condition d’y penser. 

La prévention de la pancréatite consiste 4 bien 
préparer le patient au point de vue métabolique, et 
a rejeter la morphine, capable de provoquer des 
spasmes du sphincter d’Oddi; enfin, l’aspiration 
continue évitera la stase duodénale. Pour ce qui 
est de la technique chirurgicale proprement dite, 
il conviendra d’étre trés prudent dans la dissection 
des ulcéres gastriques pénétrant dans le pancréas 
et notamment de préférer 4 la dissection tran- 
chante, la dissection “au doigt” ou “mousse”, Dans 
les cas d’ulcéres duodénaux avec périduodénite 
importante, il faudra savoir s’arréter 4 temps ect 
renoncer 4 des manceuvres trop compliquées ou 
dangereuses. Le pancréas lui-méme ne devra 
jamais étre incisé ou manipulé brutalement; le 
fond d’un ulcére adhérent ne sera jamais excisé ni 
enfoui, mais simplement cautérisé avec précaution; 
les sutures de la capsule pancréatique seront tou- 
jours effectuées avec la plus grande légéreté; les 
artéres gastro-duodénales et pancréatico-duodénales 
doivent étre reconnues, et il faut savoir que parfois, 
du fait d’anomalies anatomiques, leur ligature peut 
entrainer des troubles circulatoires au niveau du 
pancréas; le canal de Santorini doit étre visualis«, 
et son ouverture ne sera jamais laissée béante. 

Dans la chirurgie biliaire, les lavages des canaux 
seront faits avec délicatesse; d’autre part, il re 
faut pas oublier que les tubes en T= sort 
susceptibles de provoquer l’occlusion du can: | 
pancréatique. 

Le traitement de la pancréatite aigué post-op: - 
ratoire est médical. I] consiste en sédation de 1 
douleur par le Démérol, injections de solut s 
intraveineux, transfusions en cas de besoin, insulire 
éventuellement, oxygénothérapie et aspiration coi- 
tinue par sonde. Le prognostic dépend de a 
gravité du cas. 
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NARCOTICS AND SERUM AMYLASE 


THE EFFECT OF NARCOTICS ON THE SERUM AMYLASE* 


A. M. LANSING, M.D., Ph.D.,+ London, Ont. 


ACUTE PANCREATITIS must be considered in 
th: differential diagnosis of any acute upper 
abdominal pain. An increased concentra- 
tica of amylase in the serum may be diag- 
nostic of this condition, but it has been 
st.ted that the administration of a narcotic 
for the relief of pain may, in itself, produce 
an elevated amylase.'"* Some experiments 
in animals*'> and in man*:* suggest, how- 
ever, that narcotics do not cause an increase 
in the concentration of amylase. The ob- 
vious clinical significance of this question 
and the availability of a rapid method for 
the estimation of serum amylase led us 
to re-examine the problem. 


METHOD 


Thirty male patients between the ages 
of 19 and 60 years with no clinical evidence 
of pancreatic disease were the experimental 
subjects. In each of three groups of 10 
patients the effect of one of the following 
pairs of tests on the concentration of amy- 
lase in the serum was investigated: 

1. Morphine grain 1/6 without break- 
fast vs. meperidine (Demerol) 100 mg. 
without breakfast. 

2. Morphine grain 1/6 with breakfast 
vs. meperidine 100 mg. with breakfast. 

3. Morphine grain 1/4 with breakfast 
vs. morphine grain 1/4 without breakfast. 

After the patient had fasted overnight a 
control amylase value was obtained, and 
this was followed immediately by the ad- 
ministration of the narcotic with or without 
breakfast. The concentration of amylase 
was then measured at one-half, one, two, 
and 24 hours after the narcotic had been 
given, and in a few patients after four 
hours as well. The two tests in each group 
were carried out on successive days, a table 
of random numbers being used to de- 
termine which of the pair would be done 
on the first day. In the first group of 10 


*From the Department of Surgery, Westminster 
Hospital, Department of Veterans Affairs, London, 
Ontario. 

*+Former Resident in Surgery, Westminster Hos- 
pital. 


patients one test was carried out in the 
morning before an operation and the other 
the following morning. The control values 
of these two tests, therefore, provided an 
estimation of the effect of the operative 
procedure on the serum amylase. The 
operations included hernia repair, drainage 
of abscess, removal of fibroma, triple arthro- 
desis, meniscectomy, closed reduction of 
fracture, lumbar sympathectomy, chole- 
cystectomy, and cholecystectomy with ex- 
ploration of the common bile duct. 

The method of King* was used to measure 
the serum amylase because of the speed of 
its performance—10 minutes as compared 
to two hours for the method of Somogyi.° 
The King and Somogyi methods had been 
found in this laboratory to give almost 
identical results. 

Standard statistical methods were used 
for the analysis.1° Paired data were used 
to correct for individual variation in the 


control serum amylase value and in the 
response to the narcotic. 


RESULTS 


Two tests of the effect of a narcotic on 
the concentration of amylase in the serum 
were carried out on each of 30 patients 
(Tables I, II, and III). The mean of 59 
control values of serum amylase was 121 
+ 40 (S.D.) units with a range of 75 to 
260 units. One unusually high postoperative 
control value, which is discussed below, 
was not included in the calculation of the 
mean because of the probable presence 
of acute pancreatitis. 

Neither morphine nor meperidine (De- 
merol) had any significant effect on the 
amylase (paired data), and in fact its 
concentration after the administration of 
a narcotic only rarely differed from the 
control value. The combination of a narcotic 
with a meal, which provided a stimulus 
for pancreatic secretion, still did not pro- 
duce an increase in serum amylase. 

Major and minor operative procedures 
had no effect on the amylase with the ex- 
ception of one case in which a small soft 
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_ TABLE L —EFFECT OF NARCOTICS ON Serus M AmyYL ASE Conc ENTRATION 


Operation c* 


Meperidine 100 mg. 
Vy hr. 


Morphine grain 1/6 
lg hr.t Lhr.t 2hr.t 


C lhr. 2hr. post-op. 





100 
145 


Drainage of hand 0 
Medial meniscectomy... 
Inguinal hernia repair . 


Removal palmar 


0 
+14 


Triple arthrodesis... . . 
Inguinal hernia repair . 
Cholecystectomy 
Reduction of meta- 
carpal fracture... .. 
Lumbar 
sympathectomy... . 
Cholecystectomy and 
exploration bile duct 


200 


19 100 

*C =Control serum amylase. 

1% hr., 1 hr., 2 hr. =change in serum amylase 
narcotic. 


—11 


0 


+14 


6 hy, 


+23 
—22 
—14 


123 
123 
114 


+10 
0 
0 


+10 
0 
0 


—10 
—40 


—- 1 
—23 
+33 

0 


133 
200 
145 
107 


114 


—22 


—7 


179 —21 


0 
0 
0 
0 
0 


0 
0 
0 
0 
0 


2130 +2030 


1 hr., and 2 hr. after the administration of the 


tPre-op. vs. Post-op. =change in control serum amylase. 


rubber catheter was passed through the 
ampulla of Vater into the duodenum in 
the course of an exploration of the common 
bile duct. On the first postoperative day 
a greatly increased amylase value (2130 
units) was found, which slowly declined 
to normal in a week, The patient had no 
symptoms or signs of acute pancreatitis 
except for abdominal pain, which was no 
greater than that usually associated with 
the operative procedure. It is interesting 
that the administration of a narcotic did 
not change the amylase concentration in 
this situation. In the patient who under- 
went cholecystectomy without exploration 
of the common bile duct no increase in the 
concentration of amylase occurred. 


TABLE 


pee grain 1 6 a meal 
4 hr. rf 4 hr.t 


Diagnosis At Cr 
160 
188 
89 
100 
123 
80 
124 


80 
133 
89 


Low back pain . é 
Low back pain........ 
Fracture tibia......... 
Hammer toe.......... 
Low back pain........ 
Multiple fractures... .. 
Varicose veins......... 
Osteochondritis 
dissecans.......... 
Low back pain. 
Medial meniscus tear. 32 
*Control serum amylase. 
+ hr., 
narcotic and a meal. 


+4 


1 hr., 2 hr. =Change in serum amylase 1% hr., 


Discussion 

These results indicate that, in male 
patients with no known pancreatic disease, 
narcotics have no effect on the concentra- 
tion of amylase in the serum even when the 
pancreas is secreting after a meal. Several 
investigators have found that narcotics do 
produce an increased concentration of 
amylase in some patients.’-* This variance 
between our results and those previously 
reported may have been produced by 
samples from different populations: 
have used patients with no known pan- 
creatic disease, whereas previous investi- 
gations have been carried out on patients 
with disease of the pancreas, biliary tract, 
duodenum, or stomach. In about one-third 


we 


II.—Errect or Narcotics + MEAL on SERUM AMYLASE CONCENTRATION 


Meperidine 100 mg. + meal 
V6 hr. 1 hr. 2 hr. 
0 
0 
0 
0 
0 
0 
0 


& he.t 
0 
0 
+56 


+ 
on 


0 
0 
0 


ooo cocoons. | 
ooo eer 
| 


1 hr., and 2 hr. after the administration of the 
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TABLE III.—Errect or Morpuine Grain 4 on SERUM AMYLASE CONCENTRATION 


Morphine grain ye 
1 hr.t 


Diugnosis Age e V4 hr.t 


Perianal abscess. ...... 43 80 
Ischiorectal abscess... . 39 114 
Frecture zygoma 22 80 
Stasis ulceration 36 76 
Pi] midal sinus......... 23 106 
Chronic tonsillitis...... 19 100 
Herniated disc......... 39 267 
Accomioclavicular 

dislocation 21 
Thrombosed 

hemorrhoid 34 
Neurofibroma......... 29 


100 


100 
145 


eo © ecocesesoeoses | 


*C =Control serum amylase. 


tl hr., 1 hr., 2 hr. =Change in serum amylase 14 
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Morphine grain 4 + meal 
2 hr.t € 16 hr. 1 hr. 2 hr. 

0 

0 

0 

0 

0 

0 

0 


80 
114 
75 
89 
94 
80 


100 0 


100 
120 


0 
0 


Coo co cocococoeco 
CoO coc cooocoeco 
CoO co coooesco |! 

| 
CO og eoccooeo'! 


hr., 1 hr., and 2 hr. after the administration of the 


narcotic with and without a meal. 


of such patients an increase in the con- 
centration of serum amylase follows the 
administration of a narcotic. This result is 
of importance in the interpretation of the 
result of a serum amylase estimation in 
the patient who has the clinical picture of 
acute pancreatitis but who has previously 
received a narcotic for the relief of pain. 
In the absence of pancreatic disease the 
amylase concentration will not be increased 
by the narcotic; but, if pancreatic disease 
is present, the narcotic, if it has any effect, 
can only make this more evident by further 
increasing the amylase concentration. 

The pathogenesis of pancreatitis may be 
discussed in the light of this difference 
between the response of normal patients 
and of patients with disease in the region 
of the pancreas. One hypothesis is that there 
is a common channel proximal to the 
sphincter of Oddi into which both the 
main pancreatic duct and the common bile 
duct empty, and that disease of this channel 
may produce increased pressure in the 
pancreatic duct and reflux of bile into the 
pancreas with resulting pancreatitis. The 
increased serum amylase observed in some 
patients after the administration of a nar- 
cotic is said to be caused by occlusion of 
the common channel by the resulting spasm 
of the sphincter of Oddi."'""* In none of 
our 30 patients without pancreatic disease 
was an increased amylase concentration 
found, and it would appear, therefore, that 
in none was there a common channel. On 
the other hand, Doubilet and Mulholland™ 
demonstrated the presence of a common 


channel] in all but three of 319 patients 
with pancreatitis. It can be concluded, 
therefore, that a functioning common chan- 
nel is an infrequent occurrence in the 
general population, but that when it is 
present the chance of the individual's de- 
veloping pancreatitis is greatly enhanced. 

The finding of an increased concentra- 
tion of amylase in the serum postoperatively 
in the one patient who underwent explora- 
tion of the common bile duct directed our 
attention to this phenomenon, which we 
have since observed on several occasions. 
This rise is probably caused by cedema 
of the ampulla of Vater or by our handling 
of the head of the pancreas. It has net, 
however, been associated with any appreci- 
able increase in morbidity. 


SUMMARY 


In 30 males with no evidence of pan- 
creatic disease the administration of a 
narcotic with or without a meal did not 
produce an increase in the concentration 
of amylase in the serum. It is, therefore, 
unnecessary to consider these factors in 
the evaluation of the clinical finding of an 
increased amylase concentration. It was 
also deduced that a common channel for 
the biliary and pancreatic ducts proximal 
to the sphincter of Oddi was not present 
in any of these patients, but that when it 
did occur the chance for the development 
of pancreatitis would be enhanced. 
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RESUME 


Dans tout syndrome douloureux de Tlétage 
supérieur de l’abdomen, le chirurgien doit penser 
& la pancréatite aigué; une élévation dans le 
taux de Tamylase du sérum peut confirmer le 
diagnostic, Toutefois on a prétendu que les nar- 
cotiques donnés pour calmer la douleur peuvent 
par eux-mémes augmenter l’amylase et fausser la 
valeur de cette épreuve. L’auteur a voulu se rendre 
compte par lui-méme de la valeur de ces assertions. 

Trente hommes Agés de 19 a 60 ans, et ne 
souffrant d’aucune lésion pancréatique connue ont 
recu des doses de 1/4 4 1/6 de grain de morphine, 
ou 100 milligrammes de Démérol, 4 jeun ou aprés 
un repas. La concentration d’amylase fut déter- 
minée aprés 1/2 heure, 1 heure, 2 heures et 24 
heures. La méthode de King, qui prend 10 
minutes alors que la méthode de Somogyi en 
prend 120, fut employée. Les deux épreuves 
donnent des résultats presque identiques. 

L’analyse statistique des résultats montra que 
amylase sérique demeura dans la moyenne 
normale aprés l’administration de morphine ou 
de Démérol. La combinaison d'un _narcotique 
avec un repas, qui stimule la sécrétion pan- 
créatique, ne change pas les résultats. 

L’auteur conclut de cette étude qu’en l’absence 
de trouble pancréatique, l’amylase sérique n’est pas 
augmentée par un narcotique; mais sil y a lésion 
du pancréas, le sédatif peut la faire ressortir en 
en augmentant le taux dans le sérum. 





PRINCIPLES OF GENERAL SURGICAL MAN- 
AGEMENT. H. A. F. Dudley, University of 
Edinburgh. 203 pp. Illust. E. & S. Livingstone 
Ltd., Edinburgh and London; The Macmillan 
ae of Canada Limited, Toronto, 1958. 


The techniques employed and the clinical 
wisdom to judge when to use them in the 
care of surgical patients on the ward form a 
very important part of a surgeon’s training. 
“Principles of General Surgical Management” 
is an outline of the present practices at the 
Royal Infirmary of Edinburgh as developed by 
house surgeons under Sir James Learmonth 
and Professor John Bruce. Preoperative prep- 
aration, shock, antibiotics, chest complica- 
tions, the care of wounds, postoperative care, 


thrombo-embolism, intravenous therapy, urin- 
ary complications are discussed and the practi- 
cal procedures used are given in detail, often 
with sketches and photos. 

Interns will appreciate the clear descriptions 
of procedures and laboratory tests carried ont 
in investigation and treatment outside the 
operating-room, the list of proprietary ard 
approved names of newer drugs and the tab'e 
of normal values and samples required for 
various blood tests. The Siete may find 
himself surprised by the way the interns’ work 
has changed since his time, and though le 
may differ with some opinions expressed, mut 
be stimulated by this description of the pra:- 
tices carried out at one of the great surgic.:| 
schools of the world. 
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A SIMPLE PLAN OF POSTOPERATIVE PARENTERAL 
FLUID THERAPY* 


W. S. BAULD, M.D.,t F. N. GURD, M.D., F.R.C.S.[C], E. H. BENSLEY, M.D., 
J. G. HELLSTROM, M.D., MARY C. HILL, M.D., and G, W. LEHMAN, M.D.,! Montreal 


Discussions of the metabolism of water 
an electrolytes are often complex and 
di‘‘icult to follow. Attempts to base practical 
therapy on such discussions commonly 
result in the collection of large quantities 
of biochemical data and the placing of a 
severe strain on medical, nursing and 
laboratory facilities without proportional 
benefit to the patient. Some degree of 
simplification is essential if current knowl- 
eige of water and electrolytes is to be 
efiectively applied to routine medical care. 

Postoperative patients who have abnor- 
mal gastrointestinal losses and cannot take 
food or fluids by mouth form the largest 
group requiring attention to the metabolism 
of water and electrolytes. The purpose of 
this communication is to present a simple 
plan of postoperative parenteral fluid 
therapy applicable to the majority of these 
patients. No simple plan can be used when 
there are marked deficits of water and elec- 
trolytes prior to operation. Under these 
circumstances, the treatment in each case 
must be adjusted to meet specific require- 
ments. However, most patients at the time 
of operation have no serious deficits. In 
spite of this, severe deficits demanding 
intensive specific treatment develop all too 
frequently in such patients when temporary 
dysfunction of the gastrointestinal tract 
prolongs the period of parenteral fluid 
therapy. There is thus a clear need for a 
simple plan of postoperative fluid therapy 
which can be ordered for most patients 
and which will prevent the development 


*From the Departments of Metabolism and Sur- 
gery, The Montreal General Hospital. 

This work was supported in part by grants from 
Mr. David L. Harrington oa Mr. Lawrence M. 
Wilson. 

Presented at the Annual Meeting of the Canadian 
Association of Clinical Surgeons, Eastern Division, 
at Montreal, December 13, 1957. 

*Since submission of this article, Dr. Bauld has 
met with a fatal accident on July 20, 1958. 

tJ. B. Collip Fellow in Medical Research, Depart- 
ment of Experimental Surgery, McGill University. 


of water and electrolyte imbalance even 
if prolonged intravenous therapy should 
prove necessary. 

It is well known that disturbances of 
water and electrolyte metabolism are rare 
once the patient is able to eat and drink. 
This suggests that the regulatory mechan- 
isms of the body can conserve and eliminate 
water and electrolytes in accordance with 
needs, provided these substances are sup- 
plied in adequate and safe amounts. Talbot 
and his colleagues’ determined the physio- 
logical minimum requirements and maxi- 
mum tolerances for sodium, potassium, 
chloride, lactate, phosphate and water. 
They suggested? the use of a solution of 
5% glucose containing amounts of these 
electrolytes within the safe working ranges, 
namely each litre of the solution to contain 
40 mEq. of sodium, 35 mEq. of potassium, 
40 mEq. of chloride, 20 mEq. of lactate 
and 15 mEq. of phosphate. It is of interest 
to compare the intake of electrolytes when 
the patient is on a soft diet with that 
obtained from 2 litres of Talbot’s solution 
(Fig. 1). The only major dissimilarity is 
in the amounts of calcium and phosphate. 
This is unimportant since calcium and 
phosphate are poorly absorbed from the 
intestine and there are adequate stores 
available in the skeleton. The soundness 
of this approach prompted trial of the 
solution developed by Talbot et al.? in a 
simplified plan of postoperative fluid ther- 
apy for adult patients in our hospital. 


OUTLINE OF PLAN OF POSTOPERATIVE 
FLum THERAPY 


Phase 1 

On the day of operation, the patient 
receives 2 litres of 5% glucose in water. 

Phase 2 


Thereafter, if the 24 hour urinary output 
is greater than 500 ml., the patient receives 
daily 2 litres of Talbot's solution® (to cover 


*Tonosol-T, Abbott Laboratories 
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Fig. 1.—Comparison of electrolyte intake from typical soft diet 
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and from Talbot’s solution (2 litres). 


urinary and insensible loss) plus volume 
for volume replacement by Talbot's solution 
of gastrointestinal losses up to 1.5 litres. 
Gastrointestinal losses greater than 1.5 
litres are replaced quantitatively with 0.9% 
saline in 5% glucose containing 1 g. of 
calcium gluconate per litre. 

Blood is given as required. 

No oral intake is permitted while the 
plan is in force. This applies whether the 
patient is intubated for gastrointestinal 
suction or not. 

This plan is based upon the following 
considerations: 


1. Use of 5% glucose in water on the 
day of operation.—Water is supplied in 
sufficient amount to cover urinary and in- 
sensible loss. Sodium is not included be- 
cause of the marked retention of this ion in 
the immediate postoperative period and 
the common practice of giving saline with 
blood in the operating-room. Potassium is 
avoided because of the possibility of acute 
renal failure due to shock or other compli- 
cations. 


2. Use of Talbot's solution—Once the 
possibility of acute renal failure has been 
eliminated by a urinary output greater 
than 500 ml. per 24 hours, sodium and 
potassium within the safe working range 
are provided in the form of Talbot’s solu- 
tion. 


Ca++ 
Ci- 
eATY HPO4 


Lactate & other 
organic anions 


to 


3. Use of supplementary saline — 
Gastrointestinal fluids contain much 
more sodium than potassium.* Sil ve 
Talbot’s solution contains alm: st 
equivalent amounts of sodium a.:d 
potassium, its use alone to replae 
very large gastrointestinal losses ) »- 
sults in the administration of to 
much potassium and _ too lit'ie 
sodium. To avoid this, gastro :- 
testinal losses in excess of 1.5 lit os 
are replaced quantitatively with 
0.9% saline (in 5% glucose). 

4. Use of calcium gluconate.— 
Calcium cannot be incorporated in 
Talbot’s solution because of tiie 
presence of phosphate. Large aiid 
long continued — gastrointestinal 
losses may lead to calcium de- 
ficiency. 

5. Avoidance of oral intake——While the 
patient is on this plan, the need for water 
is being met parenterally. If water or other 
fluid is given by mouth, the intake will 
exceed the requirement and water intoxi- 
cation may develop. With patients on 
continuous gastric suction, there is the ad- 
ditional well-known danger of electrolyte 
depletion from gastric lavage. 


METHOD OF ASSESSMENT OF PLAN 


Selection of Cases 


The plan has been used routinely in the 
care of adult patients in the surgical wards 
of our hospital for two years. 

Ten cases were selected for special bio- 
chemical studies, These were patients who 
had undergone major abdominal operations 
and required intravenous fluid therapy for 
at least four days postoperatively. None 
had major deficits before operation, but 
for at least four days after operation «ll 
had abnormal gastrointestinal losses, Their 
ages ranged from 30 to 72 years. Seven 
were older than 50 years, and one (Ch }) 
had pre-existing renal disease. 


Special Biochemical Studies 


The following estimations were made n 
the 10 cases selected for special studic ;: 
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molarity, sodium, potas- 4000 J 
sium, titratable acidity Fig. 2.—Case Br. Chart of intake and output: resection of sigmoid colon. 


and ammonia daily. 


RESULTS 


The plan has been used routinely in the 
care of many hundreds of surgical cases in 
our hospital. From the clinical standpoint, 
the results have been excellent. No patient 
has developed a deficit. Pulmonary cedema 
attributable to intravenous therapy has not 
been encountered. The gastrointestinal tract 
has been put at rest for adequate periods 
of time with a consequent reduction in the 
incidence of postoperative ileus. The num- 
ber of biochemical tests has been greatly 
reduced. 

The special biochemical studies in the 10 
selected cases support this clinical assess- 
ment, The results in Table I show that 
abnormalities of serum electrolyte concen- 
trations were minor and transitory. The 
results in Table II show the rates of urinary 
output of water, electrolytes and total solids 
to have been almost invariably within the 
physiological ranges. Thus the normal 
serum electrolyte values were achieved 
without taxing the renal reserves. 


ILLUSTRATIVE CASE (Br. ) 


The daily fluid balance of a patient 
maintained on the plan is shown in Fig. 2. 
The patient was a woman, aged 70, with 
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a carcinoma of the sigmoid colon. There was 
no evidence of preoperative deficits. The 
insensible fluid loss was estimated as 1000 
ml. Routine gastric suction was employed 
for six days after the sigmoid resection. 
Oral intake was not permitted until the 
sixth postoperative day. 

As shown on the graph, 2000 ml. of 5% 
glucose in water were given on the day of 
operation (Phase 1 of the plan). On sub- 
sequent days, only Talbot’s solution was 
used (Phase 2), in 2500 to 3000 ml. 
quantities depending on the volume of 
the gastric drainage. Since gastrointestinal 
losses never exceeded 1500 ml. per day, 
no supplementary saline was required. 

This patient was one of the 10 cases 
selected for special biochemical studies. 
Results of these are shown in Tables I 
and II (Case Br.). All values were normal 
throughout the course of therapy. It should 
be emphasized that treatment was ordered 
from day to day according to our plan 
and not on the basis of these laboratory 
determinations. 


DIscussION 


Parenteral fluid therapy in the postopera- 
tive period is commonly based on the use 
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Fig. 3.—Percentage electrolyte content of Talbot’s solution and body fluids.® 


serum electrolyte concentrations is pro- 
vided by potassium. In acidosis the serum 
potassium is raised by transfer of this ion 
from the cells, even when the body potas- 
sium is markedly depleted; the reverse oc- 
curs with alkalosis.® 


These disadvantages have led others’ to 
base parenteral fluid therapy in the post- 
operative period on the use of solutions 
similar in composition to the fluids lost. 
This procedure also presents certain de- 
fects. Individual variations in the composi- 
tion of gastrointestinal fluids are so great* 
that accurate estimations of losses cannot 
be made without performing daily analyses. 
When such analyses are not done, the 
potassium loss is often grossly underestim- 
mated. 

The plan described in this paper does 
not involve the use of a solution similar in 
composition to extracellular fluid. Indeed, 
Talbot’s solution bas a composition inter- 
mediate between that of extracellular and 


that of intracellular fluid (Fig. 3). The 
plan is not based on measurements of 
electrolyte concentrations in serum or 
gastrointestinal fluids. It is therefore not 
dependent upon complex procedures _re- 
quiring specially trained teams of bio- 
chemists, surgeons and nurses. It can be 
used in the majority of postoperative 
patients and adequately maintains water 
and electrolyte balance even when gastro- 
intestinal losses are great. If parenteral 
therapy is prolonged, the plan must of 
course be supplemented by the provision 
of protein and other essential nutrients. 

It must be emphasized that our plan is 
not designed to correct pre-existing deficits 
of water and electrolytes, Although it v ill 
eventually accomplish this, rapid correction 
of deficits requires specific replacement. 


SUMMARY 


A simple plan of parenteral fluid thera»y 
has been devised for postoperati ’e 
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patients who have abnormal gastrointestinal 
losses and cannot take food or fluids by 
mouth, This plan is suitable for patients 
w'thout serious deficits of water and electro- 
ly'es before operation. Its adequacy has 
been proven by satisfactory clinical results 
in many hundreds of cases and by detailed 
biochemical studies in ten patients. 
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RESUME 


L’étude théorique du métabolisme de l’eau et 
des électrolytes est compliquée, et il est presque 
impossible d’étayer sur elle des régles ayant une 
valeur clinique réelle sans surcharger considé- 
rablement les équipes médico-chirurgicales par une 
foule de tests et de dosages de laboratoire. Dans 
ce domaine, une certaine simplification est  in- 
dispensable dans la pratique des traitements. 
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La majorité des patients justiciables de cette 
thérapeutique est celle des opérés, privés de toute 
ingestion par la bouche et ayant de fortes dé- 
perditions au niveau du tractus gastro-intestinal. 
Dés qu'une alimentation normale peut étre rétablie, 
il n’y a plus de troubles a craindre: il est certain 
que l’organisme est tout a fait capable de choisir 
et d’utiliser ce dont il a besoin, a condition que 
les matiéres premiéres nécessaires lui soient 
fournies. A cet effet, Talbot, aprés avoir déterminé 
les besoins physiologiques minima en sodium, 
potassium, fan lactates et phosphates, a mis 
au point une solution destinée 4 l'usage parentéral, 
dont la formule est rappelée. 

Le plan de traitement post-opératoire par in- 
jections liquidiennes qui est proposé par les auteurs 
se résume ainsi: (1) Le jour de Feasleuliem, le 
patient recoit 2 litres d’une solution aqueuse de 
glucose 4 5%. Ceci vise a compenser les oe 
cachées et les excrétions urinaires. A ce stade, on 
supprime le sodium par crainte de sa rétention 
post-opératoire et le potassium a cause des possi- 
bilités d’insuffisance rénale. (2) Par la suite, si 
lexcrétion urinaire est supérieure 4 500 c.c./24 
heures, on donne journellement 2 litres de solution 
de Talbot plus une quantité de cette méme 
solution égale 4 celle des pertes gastro-intestinales, 
jusqu’a concurrence de 1.5 litres. D’autre part, si 
la déperdition gastro-intestinale dépasse 1.5 litres, 
on isin une solution aqueuse de chlorure 
de sodium a 0.9% et de glucose 4 5%, additionnée 
de 1 g. de gluconate de calcium par litre. Le sang 
sera transfusé en cas de besoin; les ingestions 
orales seront interdites. La solution de Talbot, 
employée exclusivement, entrainerait un excés de 
potassium et une insuffisance de sodium; de plus, 
le calcium ne peut y étre ajouté a cause des 
phosphates qu’elle contient. 

Ce plan a été appliqué chez tous les patients 
chirurgicaux du Montreal General Hospital depuis 
deux ans. Parmi eux, une dizaine a été étudiée a 
fond au point de vue biochimique. I] s’agissait de 
grands opérés abdominaux, dont |’age variait entre 
30 et 72 ans, traités par injections parentérales 
pendant quatre jours. Un ensemble d’examens 
biochimiques fut pratiqué chez eux avant et aprés 
l’intervention; les a, en sont fournis dans 
des tableaux. Un de ces cas est exposé plus en 
détail a titre d’exemple. 

Les fluides intra- et extra-cellulaires de l’orga- 
nisme différent de fagon marquée dans leur com- 
position et leur volume. C’est pourquoi la solution 
de Talbot, dont la formule est intermédiaire entre 
celles de ces deux fluides, permet de rétablir les 
équilibres physiologiques sans nécessiter de re- 
courir 4 des analyses de contréle innombrables et 
compliquées. Ce plan est donc simple et sir; bien 
entendu, il est applicable seulement chez des 
sujets sains du point de vue humoral et lorsque 
des déficits existent avant lopération il faut en 
entreprendre le traitement spécifique. 
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PERFORATION OF THE SMALL INTESTINE FROM 
NON-PENETRATING TRAUMA 


G. H. C. JOYNT,* M.D., F.R.C.S.[C], Toronto 


PERFORATION of the small intestine from 
non-penetrating abdominal trauma, which 
may be caused by a blunt force, blow, or 
fall, is occasionally referred to as sub- 
cutaneous rupture of the bowel. This is 
not a common occurrence, and in view of 
the fact that frequently there may be 
absence of early signs of intestinal injury, 
diagnosis and treatment in these cases are 
often delayed. Because the morbidity and 
mortality are high in this condition, early 
recognition of the perforation, and _ its 
immediate surgical treatment are necessary. 


Penetrating wounds of the abdomen — 
percutaneous injuries — are more common 
during wartime, and the possibility of in- 
jury to the intestinal viscera is apparent. 
The injury to the bowel may be caused 
by bullets, knives, and other object;. In 
civilian practice non-penetrating wounds of 
the abdomen are more common, and pre- 
sent a more complex problem in diagnosis 
and management. 

Non-penetrating abdominal trauma ap- 
pears to be increasing, because of the more 
frequent use of mechanized equipment 
in industry and farming, and the increasing 
number of automobile accidents. In many 
of these accidents there may be quite 
severe concomitant injuries, and the possi- 
bility of intestinal rupture is not con- 
sidered until the signs of peritonitis are 
quite marked; whereas in abdominal in- 
juries due to penetrating trauma, the patient 
is always carefully observed, Thus it is 
essential that all patients with non-penetrat- 
ing abdominal trauma be admitted to 
hospital for careful and repeated examina- 
tions of the abdomen by the same surgeon. 
In patients with abdominal injuries due to 
traffic accidents, Root and Christensen’ 
have recommended immediate surgical ex- 
ploration in patients with abdominal symp- 
toms persisting or increasing in severity, 
irrespective of the development of signs 
and symptoms which involve other systems. 


*Department of Surgery, University of Toronto; 
Toronto Western Hospital. 


HIsToryY 


Aristotle was aware of the extree 
fragility of the intestine in animals, and 
stated that “A slight blow will cause rup- 
ture, without injury to the skin.” In the 
seventeenth century, post mortem reports 
appeared in the literature, of intestival 
perforation due to kicks by horses, blows, 
and falls, which often appeared to be 
trivial. The first successful operation for 
subcutaneous rupture of the intestine is 
said to have been done by Sacherus, in 
1720. In 1923, Massie* reported 34 cases 
occurring over a 24 year period at Guy’s 
Hospital, London, with a mortality of 78% 
in the 31 who consented to operation. This 
series included four perforations of the 
stomach and one of the caecum. Subcutane- 
ous rupture of the jejunum was reviewed 
by Counseller and McCormack® in 1935, 
and in 1942, Poer and Woliver® collected 
from the literature a group of 1476 cases 
of perforation of the small bowel due to 
non-penetrating trauma. The mortality rate 
in this series was 72%. 


MECHANISM OF PRODUCTION 


The mechanism of production of rupture 
of the small bowel from non-penetrating 
trauma may be difficult to determine. Three 
chief methods have been proposed: (1) 
It may be due to a crushing force, in which 
the intestine is caught between the trau- 
matic agent and some fixed structure such 
as the spine or pelvis, and the direct force is 
applied perpendicular to the abdomen. Aird 
also stresses the importance of a hernia as 
a predisposing cause, which fixes a portion 
of the bowel in the hernial sac. (2) A tearing 
force applied tangentially to the abdomin:] 
wall may cause the bowel to be tora 
from its attachments, and often tears the 
mesentery as well. A tear of the mesentery 
does not appear to influence the prognosis, 
except when it lies along the line of 
attachment to the bowel, and the bloo:|l 
supply of the bowel is interrupted. (3 
A bursting force may arise from increased 
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intra-intestinal pressure, exerted by fluid 
or gas caught in the bowel between angu- 
lations of the wall. Previous disease or 
deformity, such as peptic ulceration or 
diverticulum, does not appear to increase 
tle likelihood of rupture or injury at these 
sites. Injury to the duodenum is a serious 
k-sion, as the intestinal contents may escape 
extraperitoneally and cause widespread 
infection of the retroperitoneal tissues. The 
injury to the small bowel may be a com- 
plete transection, perforation, rupture of 
the outer coat, or contusion. Contusion, 
though the least severe, may be the most 
dangerous, as symptoms and signs may be 
delayed for several days when a quiet per- 
foration occurs. 


DIAGNOSIS 


In some cases, the diagnosis of this con- 
dition may be obvious, the signs of peri- 
tonitis developing immediately after injury. 
Frequently the abdominal signs may be 
delayed for hours or days, and the ultimate 
in surgical judgment is required. The 
diagnosis may be obscured when there 


are other severe injuries requiring immedi- 
ate treatment, and the management of these 
cases may be extremely difficult. When an 
intra-abdominal injury is suspected, careful 
and repeated examinations are necessary 
to establish a diagnosis. This must include 
examination of the hernial sites, as well as 


rectal examination and, in the female, 
bimanual examination, to determine the 
presence of peritoneal irritation or bulging 
in the cul-de-sac. Auscultation of the ab- 
domen is an important diagnostic aid, The 
absence or marked reduction of bowei 
sounds in one quadrant of the abdomen 
may indicate a localized injury to the 
bowel. A roentgenogram of the abdomen 
will demonstrate free gas in the peritoneal 
cavity in 50% of cases, and, if indicated, 
an emergency cystogram serves to establish 
the diagnosis of a ruptured vesical bladder. 
In view of the high mortality associated 
with delay in the diagnosis, a diagnostic 
laparotomy is indicated, if there is any 
doubt concerning the possibility of rupture 
of a hollow viscus. 

Delay in the onset of symptoms and 
signs may be due to the size of the opening, 
and the portion of the bowel involved. The 
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wounds may vary from small contusions 
to large perforations and ragged tears, and 
the signs and symptoms are typically those 
of chemical or bacterial peritonitis. In the 
delayed cases, it has been suggested that 
a mesenteric hematoma may develop, 
which cuts off the blood supply of the 
bowel. Subsequently, necrosis and gangrene 
of the intestinal wall occur, with perfora- 
tions several hours or even days after the 
original trauma. Spillage of the intestinal 
contents is facilitated by the onset of 
peristalsis after the intake of food or fluids. 
Cope has suggested that intestinal paresis 
follows the injury to the bowel, and during 
this period the exudate of plastic lymph 
seals off the perforation if it is small. After 
the patient recovers from shock, or takes 
food, the peristaltic action is resumed, with 
consequent leakage. This may account for 
the early presence of peristaltic sounds, as 
well as the absence of abdominal findings. 
Spillage of the intestinal contents may be 
prevented by a plugging of the opening by 
the mucosal layers of the bowel; in cases 
of complete transverse division of the 
bowel, the contraction of the circular 
muscles of the divided end may temporarily 
prevent leakage. In 1950, Johnson and 
Cherniack reported the complete transec- 
tion of the bowel at the duodeno-jejunal 
junction, which was successfully repaired. 
The higher the location of the injury in 
the gastrointestinal tract, the more chemi- 
cal will be the nature of the peritoneal 
irritation, whereas bacterial contamination 
will occur in the lower small bowel. 


RESULTS 


At the Toronto Western Hospital, from 
1942 to 1956, there were 23 cases of sub- 
cutaneous rupture of the small bowel, which 
is approximately two cases yearly. The age 
incidence ranged from 10 to 86 years, with 
19 males and four females. The size of the 
bowel perforation was usually small, ap- 
proximately 1.5 cm. or less in diameter, 
one case having two perforations. As noted 
in Table I, there were seven patients with 
herniz, six inguinal and one a postoperative 
ventral hernia. In six of these cases, the 
bowel ruptured into the peritoneal cavity, 
and in one case the operative note did not 
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report the site of perforation. As pointed 
out by Aird, a blow to the abdomen in- 
creases the intra-abdominal pressure, but 
when the abdominal cavity is completely 
shut off, the pressure is equalized in the 
bowel and the peritoneal cavity. If there 
is an outlet in the hernial sac, rupture of 
the bowel is more likely, as the pressure 
is not equalized in the peritoneal cavity 
and in the hernia. As a result, rupture of 
the bowel is apt to occur in the abdominal 
cavity, as demonstrated in our group of 
cases. 


TABLE I.—SvuscutTaneous RupturRE oF SMALL 
BowEL (Toronto WesTERN Hospitau, 1942-56) 


Rupture of the small bowel............. 23 cases 
Operations es 
Hernia 

3 (138%) 


The mortality in the 23 cases was 13%. 
This included two postoperative deaths, 
and one patient who was admitted to the 
hospital in shock, with a large ventral 
hernia, and died 16 hours after the onset 
of pain. The admission diagnosis was “dis- 
secting aneurysm’, and the abdomen was 
not explored. At post mortem, the small 
bowel in the ventral hernia was intact, but 
rupture had occurred in the abdominal 
cavity. In one of the two postoperative 
deaths, operation was delayed 10 hours 
after perforation of the terminal ileum, and 
in the remaining case, a man 86 years of 


TABLE II.—Type or Trauma 


6 cases 
iS: 


age had two perforations in the terminal 
ileum with operation 18 hours after trauma. 
The most interesting case in this series 
occurred in a 57 year old hospital employee, 
who gave a history of gastric resection for 
duodenal ulcer 13 years before admission 
to the Toronto Western Hospital. His 
symptoms began about 15 minutes after 
consuming a large meal, along’ with 
generous amounts of alcohol. He presented 
himself to the Emergency Department six 
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hours after the onset of symptoms, with 
generalized abdominal pain and rigidity. 
There was no immediate history of traum., 
and in view of his previous history of pept:c 
ulcer a preoperative diagnosis of “perfo- 
ated stomal ulcer” was made. In this cas», 
the rupture of the intestine was located 
about 18 inches (45 cm.) from the ileo- 
cecal region, and the perforation was ove’- 
sewn with a double layer of gastrointestin.:| 
suture. The patient promptly recovere:, 
with no complications. Subsequently a 
history was obtained of a blow to the rigitt 
lower quadrant three days before admis- 
sion, at which time he had moderately 
severe pain, which gradually passed off 
during the day. A biopsy was taken at the 
time of operation, and this showed normal 
mucous membrane at the site of perforation. 


The type of trauma varies considerably 
(Table II). In recent years, car accidents 
associated with multiple injuries have in- 
creased, and in this group many of the 
perforations have occurred in the mid 
portion of the small bowel. Nevertheless, 


TABLE III.—Srre or IntTestinat RupTuRE 
Duodenum 
Upper jejunum 
Lower ileum 
Mid small bowel 
Not stated 


1 case 
6 cases 
‘ 


the most common sites are within the first 
and last two feet (60 cm.) of the small 
bowel, near the fixed points of the small 
intestine (Table III). The surgical com- 
plications in this group of cases are few. 
The most serious was a subphrenic abscess 
one month after operation, and in two other 
cases there were superficial wound infec- 
tions. 


TREATMENT 


The treatment of perforation of the small 
bowel is usually simple. Small perforations 
can usually be closed with a_ two-lay«r 
suture of the wall, in a transverse direction. 
Resection may be required with larg r 
perforations and transection of the bowel. 
Careful search of the bowel is often nece:- 
sary to locate the rupture and to avoid 
missing multiple lesions. 
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SUMMARY 


The diagnosis of subcutaneous rupture 
of the small bowel may be exceedingly 
difficult. All cases of non-penetrating ab- 
cominal trauma, no matter how trivial, 
should be kept under close observation, 
and if there is any doubt, laparotomy 
should be carried out within six to eight 
hours. Although there may be concomitant 
injuries, the hazards associated with delay 
greatly exceed the risks of surgery. The 
perforation is usually single, and tends 
t» occur in the upper jejunum and _ the 
terminal ileum, which are near the fixed 
points of the small intestine. The prognosis 
uppears to be better in lesions of the upper 
jejunum which are operated on early. The 
iortality rate in this series is 13%. 
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RESUME 


La perforation du petit intestin par contusion, 
aussi appelée rupture sous-cutanée de [intestin, 
se constate surtout dans la vie civile, par opposi- 
tion a la rupture par plaie pénétrante de l'abdo- 
men quon rencontre surtout dans la pratique 
militaire. La lésion se retrouve surtout dans les 
accidents de la route et de la ferme; dans plusieurs 
de ces accidents, les lésions concomitantes sont 
plus évidentes et ce n’est que lorsque les signes 
de péritonite apparaissent qu’on est porté a 
penser a la perforation, alors que dans les plaies 
perforantes de l'abdomen, la rupture intestinale 
est systématiquement recherchée. 

Poer et Woliver, en 1942, ont colligé 1476 cas 
dans la littérature, avec une mortalité de 72%. 
Le mécanisme de perforation peut étre difficile a 
établir. On l’a attribué a l’écrasement, l’arrache- 
ment et |’éclatement. On a constaté que la rupture 
siége surtout dans le premier pied (30 cm.) et 
dans les deux derniers pieds (60 cm.) du gréle, 
prés des points fixes d’attache du petit intestin. 
Il semble que l’existence d’une hernie prédispose 
aussi a la perforation, 4 cause d’une différence de 
pression dans les segments sus- et sous-jacents au 
sac herniaire. 

Une lésion, en soi pas toujours grave, peut étre 
dangereuse 4 cause de l’apparition tardive des 
phénoménes péritonéaux. Dans certains cas, le 
diagnostic est évident, les symptémes de péritonite 
apparaissent t6t aprés le traumatisme. Fréquem- 
ment les symptémes tardent 4 apparaitre; si une 
lésion intra-abdominale est soupconnée, des 
examens répétés et attentifs sont nécessaires. II 
faut examiner les points herniaires, faire des 
touchers rectaux et chez la femme des touchers 
vaginaux qui peuvent montrer une collection dans 
le Douglas. L’auscultation et la radiographie av- 
portent de nrécieux éléments de diagnostic. S’il 
y a le moindre doute, la laparotomie est indiquée. 

Dans bien des cas la réparation en deux plans 
suffit; on fera une résection si la lésion est étendue. 
L’examen méthodique de tout le petit intestin est 
des plus importants car il évitera de laisser passer 
inapercue une petite perforation surprise. 

L’auteur rapporte une série de 23 cas qui 
se sont présentés au Toronto Western Hospital 
de 1942 4 1956. Dans la plupart des cas la per- 
foration mesurait 1.5 cm. Sept patients avaient en 
plus une hernie, soit 30%. Il y eut quatre décés, 
soit 13%, dont deux décés aprés opération. 
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REHABILITATION OF THE ELDERLY AMPUTEE 


G. D. KAY, M.B., Ch.B.* and G. F. PENNAL, M.D., M.Ch.(Orth.), F.R.C.S.,t Toronto 


REHABILITATION of the elderly patient 
after lower limb amputation presents a 
difficult and time-consuming problem. 
Success can be judged best by the use 
made of a prosthesis, This paper reviews a 
series of appropriate cases, indicates the 
results obtained and suggests how re- 
habilitation may be facilitated. 

The literature contains little material 
dealing with this particular subject. Mc- 
Kenzie,’ however, has written an informa- 
tive paper, which confirms many features 
recorded herein. Few other articles discuss 
the matter beyond the stage of healing of 
the amputation. Two alternative impres- 
sions are left — that no problem arises after 
wound healing or that the problem is in- 
surmountable. The truth appears to lie 
somewhere between. 


The sequele of arteriosclerotic peri- 
pheral vascular disease — infection, ulcer- 


ation, gangrene or persistent pain due to 
ischemia — usually necessitate high am- 
putation. It is such amputees who present 
the greatest rehabilitation problem, since 
the lesion necessitating operation is merely 
a local and obvious manifestation of cardio- 
vascular degeneration. 


REVIEW OF CASES 


At Sunnybrook Hospital, Department of 
Veterans Affairs, Toronto, during 1948- 
1956 over 170 major lower limb amputa- 
tions were performed. Selection of cases 
for review was based on the following 
criteria: 

1. The amputation was necessitated by 
arteriosclerotic peripheral vascular disease. 

2. The patient was over the age of 55 
years at the time of operation. 

3. Amputation was performed above the 
level of the knee joint. 


4. Amputation was not bilateral. 
Patients with diabetes were included, as 


*Orthopedic Division, The Hospital for Sick 
Children, University Avenue, Toronto. 
+Senior Orthopzdic Surgeon, Sunnybrook Hospital. 


were those in whom embolism may hay : 
initiated gangrene. 

Eighty-five patients, all males, were thus 
selected. In six instances, follow-up i: - 
formation was inadequate. Seventy-nitie 
therefore remained for study (Table 1. 
In most instances, those still living and 
possessing a prosthesis were interviewed. 

Requirements of successful function wit) 
a prosthesis were minimal, Its use out-o'- 
doors twice a week, with canes if neces- 
sary but not crutches, was accounted satis- 
factory. Mere wearing of the prosthesis 
around the house was not considered to 
indicate successful use. The minimum satis- 
factory time requirement was six months 
from the time of discharge from treatment. 
This period was chosen since few patients 
progressed from amputation to discharge 
from treatment in a lesser time. Indeed, if 
illness supervened — and this was not rare 
— the interval was longer. We considered 
that the duration of successful use of a pros- 
thesis should equal at least an average time 
spent in recovery and convalescence. 

Regardless of level of amputation, cases 
were divided into five groups (Table II). 


Group I: Patients who died within four 

months of amputation — 13. 
The average age at amputation was 66 
years, 
In the main, the cause of death was de- 
generative cardiovascular disease. There 
were no operative deaths, although ampu- 
tation was never refused, no matter how 
poor the patient’s condition. In only three 
instances — one pulmonary embolism, one 
pneumonia and one myocardial infarction- 
could the operation be implicated as prc- 
cipitating an early demise. 


Group II: Patients not considered fi! 
enough to use a prosthesis — 29. 
The average age at amputation was 7? 
years. 
The number deceased within two years ©! 
amputation was 12 (41%). The reason 
for unfitness were as follows: 
Marked mental and/or physical debility 5 
degenerative diseases (mainly cardiovas 





e 2. ~~ aE 


—_ ee ee | 


= o> 


o 


or 7 


Gi; 


October 1958 


TABLE I.—Types or AMPUTATION IN 
79 Cases STUDIED 


Gritti-Stokes amputations. ................. 
Low or mid-thigh amputations........ 


Total 


cular, but sometimes multiple) 17; inade- 
quate circulation in the opposite leg 5; 
dc formity of the opposite leg 1; malignant 
di:ease elsewhere 1; total 29. 


;RouUP III: Patients whose training was 
commenced but later discontinued — 8. 


The average age at amputation was 71 
years. 
Tle number deceased within two years of 
amputation was 4 (50% ). 
Reasons for discontinuing training: De- 
generative diseases 4; inadequate circula- 
tion in the opposite leg 2; death 2; total 8. 
Almost half the total number of cases 
is contained in Groups II and III. It is 
speculative how many might have become 
ambulant under an easier training regimen. 
It is of interest that one man in Group II 
who was visited had used crutches for six 
years after amputation. He seemed to have 
been more mobile during that period than 


many of those accounted successful in 
Group V. 


Group IV: Patients trained and dis- 
charged, but who did not use their pros- 
thesis adequately — 17. 


The average age at amputation was 68 
years. 

The number deceased within two years of 
amputation was 8 (47%). Five patients 


TABLE II.—ReEsvtts or AMPUTATION IN 
79 CASES 


I: Patients who died within four 

months of amputation........... 

Group II: Patients not considered fit enough 

tO U6: % PLOKUNOHIS «5 ss ek see 

Group IIIT; Patients whose training was com- 

menced but later discontinued... . 

Group IV: Patients trained and discharged but 

who did not use their prosthesis 
adequately 17 

Patients who used a prosthesis suc- 
cessfully for at least six months.... 12 


Group 


Group V: 


Total 
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died before the minimum requirement 
period of six months was up. It was difficult 
in some of the remainder to elicit the exact 
cause of failure to use the prosthesis. In- 
deed, several gave more than one reason. 
The main causes stated were as follows: 
“Shortness of breath” 5; symptoms referable 
to the other leg 4; fear of falling 2; ampu- 
tation of the other leg 1; death (as noted) 
5; total 17. 

It is significant that fear of falling was 
noted by four others. It was felt from 
questioning that this fear was a bigger 
factor than indicated. Stump pain was not 
a major concern of any. Although there is 
no common cause for failure in this group, 
degenerative disease and/or fear may be 
cited as the reasons in most instances. 
Again, an easier and simpler program 
might prove more fruitful. 


Group V: Patients who used a_ pros- 


thesis successfully for at least six months 
— 12. 


The average age at amputation was 68 
years. 

The average duration of use of the pros- 
thesis was 2 years (1-4 years). There were 
no deaths within two years of amputation. 
This last fact is particularly noteworthy. It 
probably indicates that degenerative 
changes, notably cardiovascular, were less 
advanced in this group. Edwards? has 
noted from examination of arteriograms 
that if a localized block is present in the 
limb artery, the progress of the arterio- 
sclerotic process is slower and the prog- 
nosis for life and limb better than when the 
arterial disease is diffuse. In this latter 
situation, deterioration of the patient's 
condition is much more rapid. The use of 
an arterial by-pass graft will save some 
limbs which show a segmental arterial 
block. If not, selection of cases for pros- 
thetic training after amputation may be 
aided. 


When interviewing patients in the last 
two groups an impression was gained that, 
although a physical difference may have 
been present, there was also a psycho- 
logical difference. Those in Group IV 
seemed more easily upset and frightened 
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than those in Group V, who showed stouter 
moral fibre. 


DISCUSSION 


It is important for purposes of com- 
parison with other series that the figures 
used in determining success or failure be 
defined accurately. Possible variations in 
calculation are shown in Table III. A true 
picture can be obtained only if the num- 


TABLE III.—AssessMent or Success or FArLuRE 
IN Use oF PROSTHESES IN 79 CASES 


Total number of patients................... 79 
Number in whom training was attempted..... 37 
Number discharged using prosthesis 

satisfactorily g 
Number who continued to do so | ee 


PossiBLE INTERPRETATIONS 
Total No. Accounted Total No. 
of patients successful of patients 
79 29 (36.5%) 79 
No. of No. of 
trainees trainees 


37 29 (78.5%) 37 


Proved 
successful 
12 (15.0%) 


12 (32.5%) 


ber in whom limb fitting was attempted 
is compared with the number accounted 
successful by follow-up. In this series, the 
incidence was 32.5%. McKenzie,’ in 
patients of similar age and using the same 
definition of figures for computation, ob- 
tained an incidence of 49.7%. However, he 
included all levels of amputation from all 
causes, and noted 8.4% improvement in 
the rehabilitation rate of below-knee as 
opposed to above-knee amputees. Thus, 
there is less difference between the two 
series. 

Watters* has reviewed a series of fifty 
Callander amputations. Most of _ his 
patients were similar to those now under 
review. Several, however, had had ampu- 
tation performed at a much younger age 
because of Buerger’s disease. When al- 
lowance was made for these, a success 
rate of 38% remained. In many ways 
Watters’ review corroborates the funda- 
mental theme and findings of this paper. 

McGoey* has emphasized the difficulty 
of rehabilitation following amputation. He 
states that few patients over 70 years of 
age are able to use an artificial limb and 
that failure to recognize this point results 
in “needless effort and bitter disappoint- 
ment to older amputees”. 


Thus rehabilitation of elderly lowe 
limb amputees is an accepted problem. T! « 
factors mainly responsible for the pro - 
lem — degenerative disease and fear - 
suggest that the training program shou:d 
be as short, as simple and as easy as po:- 
sible. Measures directed to this end my 
be considered under three headings: 


1. Amputation below the knee. 
2. Simplification of the prosthesis. 
3. Geriatric management. 


AMPUTATION BELOW THE KNEE 


The more distal the amputation, the 
more successful the prosthetic trainin. 
Members of the Orthopedic Service at 
Sunnybrook Hospital have shown the 
merits of Syme’s amputation. Even in elc- 
erly patients a highly satisfactory result 
may be obtained in properly selected 
cases. Although the number of cases is 
small, the procedure warrants serious and 
more frequent consideration. 


There is no doubt that below-knee am- 
putation provides a more functional stump 
than section through or above the knee. 
The “improved incidence” of rehabilitation 
as a result is well recognized. It is said, 
however, that such amputations in the 
elderly are unwise for two main reasons: 

1. Satisfactory healing is difficult to ob- 
tain. 

2. Skin breakdown occurs easily with 
use of a side-bearing prosthesis. 

Such objections are disputed by many 
authors. Bickel’ noted uncomplicated heal- 
ing in 68% of below-knee amputations per- 
formed for arteriosclerotic vascular disease. 
He urged that such amputations be con- 
sidered more often because of the easicr 
rehabilitation. Silbert and Haimovici" r- 
viewed a series of elderly leg amputees, 
most of whom were diabetics. They r- 
ported primary healing in 70% and d:- 
layed healing in 27%, while re-amputatic 
was necessary in only 3%. They note 
further that they “knew of no pressw 
sores from use of a prosthesis” and th. 
“no well-healed stump had broken down . 
Shumacker and Moore’ stated that they 
were in favour of more attempts to pri - 
serve the knee joint. They pointed out i1 
agreement with other writers®:* that poy - 
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liteal pulsation is not a sine qua non of 
successful leg amputation. Perlow and 
Roth? had already noted little difficulty 
with healing in below-knee amputations, 
even in the presence of a weak popliteal 
pulse. More recently, Kelly and Janes’ 
concluded that if rehabilitation was likely, 

e might be justified in performing below- 
ki ee amputation under less than ideal cir- 
cumstances. They noted that 41.3% of leg 
ai yputees used a prosthesis while only 16% 
o! above-knee amputees did so. 

These favourable (and perhaps optimis- 
ti) reports are in contrast with the views 
o! Mandelberg and Sheinfeld'' who felt 
that efforts to obtain a below-knee stump 
ccurted unnecessary risks and were usually 
o! no avail, Although it cannot be denied 
that this is true in some cases, it appears 
to be an unnecessarily despondent outlook 
in others. 


It seems worth while, therefore, to strive 
for amputation below the knee. The follow- 
ing factors may help to further that aim: 

1. Efficient and adequate treatment of 
impending or early gangrene. 

2. Satisfactory medical care with proper 
control of diabetes, improvement in cardiac 
function, etc. 

3. Lumbar sympathectomy, which may 
allow amputation at a lower level or im- 
prove the healing of the skin flaps. Key’? 
considers that arteriography provides valu- 
able prognostic information regarding the 
merit of such a procedure. If there is evi- 
dence of good collateral circulation, sym- 
pathectomy will be of value and vice versa. 
Further, the more distal the block, the 
more favourable the result of operation. 

4. Surgery directed to the 
lesion, with particular reference to the use 
of arterial by-pass grafts, designed pri- 
marily to save the limb, Although this goai 
may not be attained in some instances, a 
more distal amputation may be permitted. 

5. Emergency guillotine amputation, 
which may be advantageous in certain 
cases. This simple and rapid procedure 
the detrimental influence of a 
gangrenous and often infected extremity. 
The patient’s general condition improves, 
diabetes can be controlled and _ infection 


vascular 


removes 
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combated. A more distal definitive ampu- 
tation may then be possible. 

At times, a decision regarding level of 
amputation can be difficult. There are no 
infallible criteria. Most surgeons agree that 
clinical examination and experience are 
the most reliable guides. 

This problem has led to a suggestion 
which may have certain merit — the “cut 
and see” technique.®:* The limb is pre- 
pared and draped for performance of am- 
putation below and above the knee. No 
tourniquet is used. Below-knee skin flaps 
are outlined and operation is commenced. 
If skin and muscle bleeding is poor, the 
attempt is abandoned and higher amputa- 
tion carried out. The few additional min- 
utes taken thus should not jeopardize the 
outcome of operation in patients suffici- 
ently well for rehabilitation to be con- 
sidered. 


SIMPLIFICATION OF PROSTHESIS — 


Prc-LEG 


For the sake of clarity, the term artificial 


leg will be used as distinct from peg-leg. 
The term prosthesis will be used to refer 
collectively to both. 

If success does not attend efforts to save 
the knee-joint, the more frequent use of 
a peg-leg seems likely to improve the re- 
habilitation rate in elderly amputees. It 
was noted in the present series that many 
of those accounted successful did not do 
any more with their artificial leg than they 
could have done more easily and quickly 
with a peg-leg. 

The philosophy of many is well em- 
bodied in a statement by one of them — 
“I didn’t want to do much — just get 
around a bit.” 

The advantages of a peg-leg are as fol- 
lows: 

1. It is two to three pounds lighter. 


2. It is the method of ambulation re- 
quiring least physical effort when used 
with crutches or canes. 

3. It is more stable. Fear of falling due 
to buckling of the knee-joint as in an 
artificial leg is avoided. 

4. It may be fitted early. 

5. Its use can be taught more rapidly. 
A patient can become independent in three 
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Fig. 1. 


Figs. 1-3.—This patient had forsworn the use 
of a conventional peg-leg. He had neither the 
aptitude nor the fitness necessary to use an 
artificial leg. However, he now wears the type 
of peg-leg illustrated quite happily. 


to four months in contrast to the six months 
noted earlier. 


6. It can be made more quickly and, 
therefore, more cheaply — 17 man-hours 
as opposed to 42 man-hours for an artificial 
leg. 

7. It is the best method for shrinking a 
stump and also for overcoming a_ hip 
flexion deformity. 


8. It is a good yardstick by which to 
judge individual fitness for a permanent 
prosthesis. If a patient cannot use a peg- 
leg well, he will not be able to use an 
artificial leg to advantage. 

A “home-made” peg-leg or pylon can 
afford valuable evidence of a patient's 
potential. Such an appliance can be made 
easily with a plaster bucket, incorporating 
the lower half of a crutch, and a canvas 
strap. 













Fig. 3. 


The disadvantages of a peg-leg are few: 

1. Cosmetically it is less pleasing. 

2. It is said to cultivate a bad walking 
habit which makes any subsequent train- 
ing with an artificial leg more difficult. 
This problem has been exaggerated and 
may be overcome without great difficulty. 
In any case, a bad walking habit at the 
age of 65 or 70 years is of no moment. 

3. Stump shrinkage as a result of early 
fitting necessitates alteration of the buck«t 
— this is a simple procedure. 

4, The main objection of most wearers ‘s 
that a peg-leg sticks out when they s't 
down, making travel by automobile, fcr 
instance, well-nigh impossible. 
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This objection is a real one and has been 
overcome with satisfaction in two trial 
cases by incorporating a knee-lock (Figs. 
1-3). Fitting a knee-lock into an artificial 
leg was considered, It was felt, however, 
that such a prosthesis would still be heavy, 
complicated, expensive and awkward. 

lt is interesting to note the sequence of 
events in two patients. In one, with a 
Gniti-Stokes amputation, an artificial leg 
wa. prescribed. The patient was trained 
ani then was discharged. A few months 
lat-r he was admitted to hospital with a 
crutch palsy, having been unable to use his 
lee satisfactorily. It was exchanged for a 
pex-leg, from which he obtained better 
us’. The second patient, also a Gritti- 
Stckes amputee, had a peg-leg prescribed 
an‘l in due course, apparently as a result 
of satisfactory progress, he graduated to 
an artificial leg. The patient felt that he 
could not master his new leg and after a 
few unhappy months, culminating in a fall, 
he went back to using his peg-leg quite 
happily. 


GERIATRIC MANAGEMENT 


It is not proposed to discuss detailed 
geriatric care. However, certain features, 
with particular reference to amputation, 
may be emphasized. In the elderly, re- 
covery and convalescence are slow after 
amputation. Proper healing, shrinking and 
the development of strong stump muscles 
take time. Enforced inactivity is tolerated 
poorly by elderly patients, both physically 
and mentally. Long periods in hospital and 
the slow, arduous training necessary for 
prosthetic usage are not well accepted. It 
was noted previously that an average time 
from amputation to discharge from treat- 
ment was six months, Watters’ found a 
similar interval. Six months is a long time 
at this stage of life. 

It is therefore necessary to start training 
at an early date to maintain mental acuity 
and physical capability. Failure to “keep 
the patient going” results in loss of incen- 
tive and independence. Muscles become 
weaker, joints stiffer and bones more osteo- 
porotic. He becomes frightened, and is 
fearful of falling. Loss of confidence fol- 
lows and rehabilitation may become im- 
possible. 
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As Bell'® noted, it is the aim of all am- 
putees to obtain an artificial leg and to 
become ambulant as soon as possible. Few, 
however, are capable of the sustained ef- 
fort required. It is very helpful to discuss 
this problem with each patient soon after, 
or even before, amputation. It is surprising 
how well patients accept quite adverse 
thoughts concerning their physical powers. 
However, explanation must be given. They 
should be assured that all efforts will be 
made to make them ambulant, consistent 
with assessment of their capabilities. Thus 
understanding is reached, disappointment 
avoided, and the way paved for earlier 
and easier training with a simple pros- 
thesis. ' 


CONCLUSIONS 


1. The number of elderly above-knee 
amputees who can be rehabilitated is 
limited. The primary pathological condi- 
tion—degenerative cardiovascular disease— 
might lead one to expect this. 

2. Rehabilitation therefore must be easy, 
simple and early. 

3. Above-knee amputees suitable for 
training should start with a peg-leg. If 
warranted, they may progress to an arti- 
ficial leg. 

4. Age cannot be used as a guide for 
selection of cases. 

5. Patients who might forego the peg- 
leg stage are rare and should be selected 
carefully. 

6. The trial use of a pylon and crutches 
should be encouraged, within reason. Such 
a simple exercise should not produce ad- 
verse effects. Many patients, although un- 
successful, would be happier in that they 
had tried. 

7. Time and effort should not be spent 
in foolhardy attempts to rehabilitate those 
too debilitated, unwilling, or unable to use 
a pylon. A wheel chair should be advised 
without hesitation. 


SUMMARY 


A series of 79 above-knee amputations 
has been reviewed. 

Only 37 of these patients were con- 
sidered fit enough to warrant prosthetic 
training. 





50 CANADIAN JOURNAL OF SURGERY 


As judged by follow-up, only 12 obtained 
satisfactory use from a _ prosthesis. 

Measures to improve this situation are 
suggested — amputation below the knee; 
use of a peg-leg; rational geriatric care. 
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ADDENDUM 


After submission of this paper for publica- 
tion, we were very interested to read an 
article by Grynbaum, Gordon and Bluestone."' 
They discussed the same subject with more 
emphasis on the role of physical medicine. 
There is close similarity of thought and con- 
clusion in the two presentations. 
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RESUME 


La réhabilitation des patients agés ayant svbi 
une amputation du membre inférieur est toujovrs 
longue et difficile. On trouve dans la littérat re 
deux opinions diverses sur cette question: u 
bien on estime qu'il n’y a aucun probléme wie 
fois que la cicatrisation cutanée est obtenue; >u 
bien on estime que le probléme est insoluble 

L’auteur passe en revue les cas qui furcnt 
opérés entre 1948 et 1956 A lHopital Sunny- 
brook de Toronto. A cet effet, il en fait une 
sélection basée sur les critéres suivants: | 1) 
amputation est nécessitée par un trouble vascu- 
laire artério-sclérotique périphérique; (2) Tdze 
du patient est au moins de 58 ans; (3) l’ampu- 
tation est faite au niveau du_ genou; (4) 
lamputation est unilatérale. I] fut ainsi possil:le 
de retracer lhistoire de 85 malades, dont in 
grand nombre fut réexaminé. On put les classer 
en cing groupes: (a) 13 patients qui moururent 
dans les quatre mois suivant l’intervention, dont 
lage moyen était de 66 ans. I] convient de 
signaler que le décés fut toujours causé par des 
complications cardio-vasculaires évolutives, sans 
rapport avec l’acte opératoire. (b) 29 patients, 
agés en moyenne de 72 ans, chez lesquels on 
jugea inutile d’essayer une prothése pour des 
raisons diverses telles que insuffisance physique 
ou mentale, troubles circulatoires de  Tlautre 
membre, etc. (c) 8 patients, d’un age moyen de 
70 ans, auxquels une prothése fut donnée, mais 
dont la ré-éducation fut abandonnée secondaire- 
ment pour divers motifs, (d) 17 patients  re- 
curent leur prothése et furent ré-éduqués avec 
succés; cependant, ils abandonnérent ultérieure- 
ment Tusage de leur membre _artificiel, se 
plaignant d’essoufflement, de troubles dans l’autre 
jambe, de peur de tomber, etc. (e) Enfin, 12 
patients, agés en moyenne de 68 ans, furent 
totalement réhabilités et utilisérent leur prothése 
avec plein succés. I] est & remarquer que tous 
les malades de ce groupe possédaient un moral 
et une énergie supérieurs 4 ceux du groupe pré- 
cédent. 

De l’examen de tous ces cas, il est permis de 
tirer les conclusions suivantes: 

Niveau de l'amputation.—Il est certain que plus 
l’'amputation est basse, plus les chances de succés 
sont grandes. On a ceinctd a cette proposition 
que la cicatrisation parfaite est difficile 4 obtenir 
sur les moignons en dessous du genou, et que les 
déhiscences cutanées y sont fréquentes. Pour 
pallier a ces éventualités, il faudra penser a 
adjoindre au traitement général nécessité par 
létat du malade (diabéte, maladies cardio-vasciu- 
laires, etc.), la sympathectomie lombaire et méme 
les anastomoses artérielles. En outre, l’amputation 
durgence dite “A la guillotine” permet de re- 
monter le patient et de procéder dans un deu- 
xiéme temps a une bonne “recoupe” dans ce 
meilleures conditions. Comme il est parfois difti- 
cile d’apprécier avec exactitude le niveau ©! 
devra porter la section, on peut aussi s’aider cu 
procédé suivant, dit “couve et regarde”; le malace 
est préparé comme il se doit, mais sans garro’: 
on commence l’amputation en dessous du genoi : 
si les muscles saignent peu, on n’insiste pas ct 
lon pratique alors l’amputation au-dessus dt 
genou. 

La prothése.—L’auteur propose de revenir 
des prothéses plus simples que les membris 
artificiels actuels. Il a en effet constaté que, d’un2 
f2con générale, les patients porteurs d’une jamb 
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artificielle ne faisaient guére plus que ceux qui 
étaient seulement dotés d’un pilon. Ce dernier 
est plus léger, demande moins d’effort physique 
pour son emploi; il est plus stable, et supprime 
la crainte de la chute; i peut étre appliqué de 
facon plus précoce; il est bon marché; et enfin, il 
permet de juger dans quelle mesure le malade 
se: tit éventuellement capable de s’adapter 4 une 
ja: ibe artificielle plus perfectionnée. La philosophie 
de ces amputés vient dailleurs corroborer 
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Yopinion de lauteur, car ces patients ne de- 
mandent en somme que “peu de chose, juste de 
pouvoir circuler un peu ¢a et 14”. 

Traitement gériatrique.—Il est de la plus haute 
importance de commencer la_ ré-éducation de 
lamputé de facon aussi précoce que possible pour 
maintenir leur moral et le bon état physique 
local. Le plus grand désir de la majorité de ces 
malades agés est de redevenir rapidement indé- 
pendants. 


THE SURGICAL TREATMENT OF RECURRENT VARICOSE VEINS 


JOSEPHUS C. LUKE, M.D., F.R.C.S.(Eng.), F.R.C.S.[C], Montreal 


BiCAUSE AN HEREDITARY trait is involved, 
with passage from generation to generation, 
the problem of varicose veins will always 
be with us. Improved methods of treatment 
have greatly reduced the incidence of the 
disabling complications of ulceration, 
eczema and varicose indurations but the 
progressive nature of the underlying disease 
in some cases has tended to nullify the 
results of treatment. No surgeon can 
guarantee permanent cure but the surgical 
methods employed will, in great measure, 
determine the eventual results. There are 
good surgical methods and there are bad 
ones; there are careful surgeons with a 
good understanding of the problem and 
there are those who apparently know little 
of the fundamental problems. The latter 
will invariably have poor results. 

At the present time, the most important 
point in the treatment of original varicose 
veins is the preoperative assessment. An 
exact knowledge of the degree of venous 
involvement of the leg will dictate the 
proper management. Is the great saphenous 
vein the only one involved or is the small 
saphenous similarly affected? Are there any 
incompetent communicating veins and 
where are they located? Is there any history 
or evidence of previous deep venous dam- 
age due to phlebitis? Most surgeons agree 
that the correct present day management 
of incompetent varicose veins is a flush 
ligation of the great and/or small saphenous 
veins followed by a stripping procedure 


to the foot. Incompetent perforating veins 
are ligated and excised at their predeter- 
mined locations. 


ASSESSMENT OF CASE 


Every surgeon with an interest in this 
problem is constantly seeing cases where 
previous operation has been carried out 
but partial or complete recurrence has taken 
place. It is with this group of patients that 
this presentation is concerned. In these, an 
even more careful preoperative assessment 
is indicated before further therapy is deter- 
mined. Table I indicates the many possible 


TABLE I.—Factors IN THE RECURRENCE OF 
VARICOSE VEINS 

. Was the original surgeon a good or indifferent 
one? 

2. At what age did the varicose veins first appear? 
3. Were all the involved veins dealt with? 

. Are the incisions so placed as to indicate that 
correct flush ligation was performed? 

5. Has the small saphenous vein been overlooked? 

}. Is there any evidence of incompetent communi- 
cating veins? 

. Was the operation mistakenly done on second- 
ary varicose veins, congenital arteriovenous 
fistula, etc.? 

Do the recurrent veins show a positive Trendel- 
enburg test, or are they small and unusually 
located? 

. Has there been an original reduplication of the 
saphenous vein, only one of which has been 
dealt with? 


factors which should be known in each 
case. Those patients who show a marked 
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degree of varicosities in their late teens or 
early twenties are difficult ones to manage 
over a long period. A major degree of the 
hereditary fault has been transmitted and 
will continue to produce varicosities despite 
the best of initial treatment. People whose 
dilated veins appear initially in the forties 
have received a lesser hereditary legacy 
and, with good treatment the long term 
results are usually excellent. A low groin 
incision will usually mean an inadequate 
ligation of the great saphenous, leaving 
behind the various tributaries in that 


region, and these are usually obvious on 
inspection. Palpation in the popliteal 
area and upper calf will often indicate 
an enlarged small saphenous vein which 
has been overlooked. The Trendelenbur 4 
test will indicate incompetence of the 
valvular mechanism in the remaining vein, 
and the multiple tourniquet test togeth«r 
with palpation will determine the origi 
of most of the incompetent commun-- 
cating veins. We are strong advocates cf 
the plan that at the initial operation the 
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stripper should be passed both from groin 
te foot and vice versa, as we believe that 
in 15 to 25% of cases the great saphenous 
vein is duplicated in part of its course. 
S'ripping in one direction will leave behind 
one of those duplications. Always in mind 
sould be the thought that the original 
\eins are secondary in nature, either follow- 
a previous deep phlebitis, associated with 
a teriovenous fistula or secondary to cir- 
riosis of the liver or early heart failure. 


TREATMENT 

Treatment of these recurrent varicosities 
\ ill depend on the individual findings. If 
tie Trendelenburg test is still positive and 
there is evidence of continuing great and/or 
small saphenous incompetence, or if in- 
competent communicating veins can be 
demonstrated, then further surgery should 
be recommended. If, on the other hand, 
the result of the Trendelenburg test is 
doubtful or negative or the recurrent veins 
are superficial, tortuous and bizarre in 
location, then local sclerosing therapy is 
indicated. Associated compression therapy 
may be needed if complications are 
present. 

Re-exploration of the saphenofemoral 
junction can be a most difficult procedure 
depending on how close the _ original 
surgeon had been to the junction, Scar 
tissue obliterates the landmarks and especi- 
ally the areolar tissue which ensheathes the 
veins, making the dissection next to im- 
possible. The recurrent veins in the scar 
are thin-walled, friable and tortuous, Re- 
sulting troublesome bleeding harasses the 
surgeon and, with the distorted anatomy, 
the femoral vein can be easily damaged. 
The following technique (Fig. 1) has been 
devised by us to facilitate the procedure 
and to ensure a correct high ligation of the 
saphenous vein. 

The previous incision is re-opened if it 
is placed in the fold of the groin. If the 
original scar is lower in the thigh a new 
incision in the fold is made. After division 
of the scarred subcutaneous fat, the dissec- 
tion is then angled upward beneath the 
upper flap, leaving undisturbed the previous 
operative area. The upward and inward 
dissection is carried out through undis- 
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turbed tissue and the common femoral vein 
is sought just distal to the inguinal ligament. 
The femoral vein is not difficult to identify 
as it lies inside the femoral sheath medial 
to the palpable femoral artery. During this 
phase of the operation and during the sub- 
sequent stripping, the Trendelenburg posi- 
tion will be of assistance in reducing venous 
pressure and lessening possible damage to 
the femoral vein. After the femoral sheath 
is opened the anterior half of the common 
femoral vein is seen, The usual surrounding 
areolar tissue about this vein has been 
undisturbed by the original operation and 
permits easy dissection downward to the 
saphenofemoral junction. If a correct high 
ligation has been previously performed, 
scarring is again encountered at the fossa 
ovalis but, by keeping close to the sides of 
the femoral vein inside its areolar envelope, 
the exposure can be carried below the 
junction. The femoral vein is now exposed 
above and below the saphenous junction 
and it is a simple matter to pass a silk 
ligature around the saphenous to achieve 
a flush ligation in continuity. The saphenous 
tributaries can be disregarded once correct 
proximal ligation has been carried out. 
The remainder of the surgical procedure 
consists in isolating the great saphenous 
vein at the medial side of the knee or any 
other level where it can be seen or palpated. 
The stripper is passed upward toward the 
groin and can be extricated from the scar 
in that area. Stripping is also carried out 
distally from the knee incision as far as 
possible. The lower end of the great 
saphenous is then isolated just distal to 
the medial malleolus, and the stripper 
passed upward. It frequently follows an 
entirely different venous channel than that 
discovered at the medial side of the knee 
and emphasizes the finding that saphenous 
reduplication is not uncommon. Stripping 
in these recurrent cases is not easy and 
frequently only produces short segments of 
veins, especially in those cases where 
sclerosing injections have previously been 
given. The surgeon should not hesitate to 
excise local vein masses, as this is almost 
invariably necessary. It is in these “blow- 
out” masses that incompetent communi- 
cating veins are frequently found, and this 
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portion of the procedure should be carefully 
and painstakingly performed. The small 
saphenous is stripped to behind the lateral 
malleolus if indicated. Haematomas are 
evacuated, the wounds irrigated and closed, 
and an elastic bandage applied from toes 
to groin. 


RESULTS 


From 1937 to 1950, all cases of varicose 
veins were treated by us with the technique 
of high ligation and retrograde injection. 
Various low ligations at the site of incom- 
petent communicators and small saphenous 
ligation and injection were associated in 
about half the cases, The recurrence rate in 
subsequent follow-up appeared to be 
greater than should be expected; conse- 
quently, in 1950, the stripping technique 
was adopted and has been continued to 
the present time. Recurrences following 
stripping have taken place in our cases 
because of two main causes, namely failure 
to remove a duplicated section of saphenous 
and the missing or new development of an 
incompetent communicator. All patients 
after vein surgery show the development 
of new veins in subsequent years, and this 
is to be expected because of the continua- 
tion of the hereditary fault. All our patients 
are requested to report yearly because of 
this fact, and usually one or two sclerosing 
injections are necessary to obliterate the 
veins which have newly developed. 


Since 1950, 728 vein strippings have been 
performed, Seventeen of these patients have 
returned in subsequent years with a major 
recurrence showing a positive Trendelen- 
burg test. This is not to say that only this 
number have had a major recurrence, as a 
detailed follow-up of all cases has not been 
carried out, Of these 17, the recurrence was 
due to a missed reduplication of the great 
saphenous in seven, missed or new incom- 
petence of the small saphenous vein in five, 
and missed or new development of incom- 
petent communicating veins in five cases. 
They were treated by further appropriate 
operations. Of the total group of 728 cases, 
612 were new (surgically untouched) and 
the remaining 116 patients had had previous 
operation. The majority of these recurrent 
cases had had various ligation procedures 
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with and without the use of sclerosing flui'l 
injections. The reasons for recurrence it- 
cluded all the factors outlined in Table 
Twenty-seven of this recurrent group hal 
been operated upon by us during the yea)s 
1937 to 1950. Of the 116 recurrent cas¢s 
re-operated upon, we have been able to 
follow up 92 over the subsequent year,. 
Seven (7.6%) have again shown majcr 
recurrence, as indicated by a return of a 
positive Trendelenburg test. All seven 
(probably rightfully so) have shown a 
disinclination for further surgery and are 
being treated palliatively with periodic 
courses of injection therapy. 


SUMMARY 


The importance of a good preoperative 
assessment of the case with varicose veins 
is emphasized as the greatest single factor 
in producing lasting good results. 

The reasons for major recurrence after 
varicose vein surgery are discussed; the 
fault lies chiefly in improper assessment and 
consequent inadequate surgery. The degree 
of hereditary fault acquired by the indi- 
vidual is also important. 

The methods of therapy for a case ot 
recurrent varicose veins are given, including 
a new surgical re-exposure of the sapheno- 
femoral junction. The difficulties and haz- 
ards of re-operation on this junction are 
markedly reduced by this technique. 

Our series of 728 vein strippings is dis- 
cussed. Seventeen major recurrences were 
observed to follow stripping procedures 
on 612 fresh cases. In 116 cases, previous 
operations had been performed by a variety 
of surgeons, mainly employing the older 
technique of multiple ligations. These pa 
tients presented themselves with a major 
recurrence and were re-operated upon as 
described. Seven of these have again show 
a major recurrence. 


RESUME 


Le traitement des varices récurrentes varieri 
selon les cas. Si l’épreuve de Trendelenburg es 
positive, il faudra recourir 4 la chirurgie, tandi: 
que s'il est négatif ou douteux, les injections scléro- 
santes suffiront. La ré-exploration de la jonctior 
saphéno-fémorale peut constituer une procédurc 
des plus laborieuses. Le tissu cicatriciel modifie les 
points de repére et les veines sont friables ei 
tortueuses. L’opération peut étre sanglante et |: 
veine fémorale, lésée. La technique ci-aprés décrite 
est celle de l’auteur. 
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Si incision originale est assez haute, elle sera 
rouverte, sinon une nouvelle incision adéquatement 
~_— au pli de Taine sera exécutée. Aprés 
division de la graisse cicatricielle sous-cutanée, 
la dissection est amorcée vers le haut afin d’identi- 
fier la veine fémorale lorsqu’elle passe sous le 
ligement inguinal en dedans de l’artére. La posi- 
tio. de Trendelenburg est adoptée durant ces 
manceuvres. De la, en tissus sains, la dissection 
se poursuit vers la jonction saphéno-fémorale. S’il 
y a eu antérieurement ligature adéquate, on trouve 
du tissu cicatriciel au niveau de la fossa ovalis 
ma‘s en adhérant strictement a la veine fémorale, 
il st possible de dépasser la jonction. Celle-ci 
ex}:osée, il est alors facile de pratiquer une liga- 
tur au niveau de la crosse de la saphéne. 

‘.e reste de lintervention consiste 4 isoler la 
say hene interne au genou ou ailleurs si on peut la 
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palper ou la visualiser. Le “stripper” est dirigé vers 
Paine et retiré du tissu cicatriciel 4 ce niveau. 
La manceuvre est répétée ensuite vers le bas a 
partir du genou aussi loin que possible. La saphéne 
est ensuite identifiée 4 la malléole interne et le 
“stripper” dirigé vers le haut. Cette manoeuvre 
permet l’exérése d’une saphéne double qui se 
rencontre assez souvent. Le “stripping” dans ces 
cas nest pas facile et ne raméne assez souvent 
que de courts segments veineux, surtout sil y a 
eu auparavant quelques injections sclérosantes. I] 
faut alors faire des excisions veineuses en masse 
car c’est A ces endroits que se trouvent les per- 
forantes. La saphéne externe, si elle est variqueuse, 
doit étre réséquée. Les hématomes sont évacués, 
les plaies irriguées et suturées, et finalement un 
bandage élastique appliqué des orteils jusqu’a 
aine. 


PATENT DUCTUS ARTERIOSUS 
A REVIEW OF THIRTY-SIX CASES TREATED BY SURGERY* 


COLIN C. FERGUSON, M.D., F.R.C.S.[C] and HAROLD.W. CHESTNUT, M.D.,7 
Winnipeg, Man. 


Or ALL CONGENITAL abnormalities in the 
cardiovascular system, patent ductus ar- 
teriosus is one of the most amenable to 
successful surgical treatment. 

Closure of a patent ductus arteriosus 
was first suggested by Munro! in 1907, but 
it was not until 1938 that Gross? success- 
fully performed the operation. While Gross 
first ligated the ductus in continuity, be- 
cause of the possibility of recurrence, he 
later performed division and suture of the 
divided ends, which he now does in ali 
cases.? He reports a surgical mortality in 
uncomplicated cases of less than 0.5% in 
a series of 525 surgically treated cases.‘ 

Thus patients with patent ductus ar- 
teriosus are now being operated upon in 
many centres throughout the world with 
excellent results and with little risk. 


NATURE OF THE LESION 


During fetal life, blood is shunted away 
from the unexpanded lungs from the pul- 
monary artery into the aorta via the ductus 


*From the Departments of Surgery of the Child- 
ren’s Hospital, and of the University of Manitoba, 
Winnipeg. 

+Former Resident in Surgery, the Children’s Hos- 
pital, Winnipeg. 


arteriosus. After birth, with expansion of 
the lungs, the pulmonary arterial pressure 
diminishes, so that blood flow through the 
ductus ceases and normally the ductus 
undergoes a process of obliteration. 


If obliteration does not occur, the aortic 
pressure rises over that in the pulmonary 
artery, and blood is shunted from the aorta 
into the pulmonary artery. The amount of 
blood diverted varies according to the size 
of the ductus and to the gradient of pressure 
from aorta to pulmonary artery. In some 
patients, this flow may amount to as much 
as 70 to 90% of the left ventricular output. 

The cause of the failure of the ductus 
to close is not known. It is interesting to 
note, however, that German measles affect- 
ing the mother early in pregnancy may 
result in her bearing a child with a patent 
ductus arteriosus. 


SYMPTOMS AND COMPLICATIONS 


The majority of children with a patent 
ductus arteriosus have no symptoms. How- 
ever, as they grow older, they may begin to 
tire and have slight shortness of breath on 
exertion. Many of them are small for their 
age. 
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Fig. 1.—Diagrams illustrating method of division and 
closure of patent ductus arteriosus using Potts multi- 
toothed clamps. 


While it is true that a child with a small 
uncomplicated patent ductus can live a life 
of normal activity and duration, Keys and 
Shapiro® report that two-thirds of such 
individuals develop serious difficulties be- 
fore the age of 40 years. 

The complications which may be pro- 
duced by a patent ductus arteriosus are 
briefly summarized below. 

1. Occasionally in infants, as reported by 
Ziegler® and by Lyon and Kaplan,’ a patent 
ductus arteriosus may be the sole cardiac 
lesion responsible for severe intractable 
heart failure. 

2. Children may have retardation of 
growth,® diminished exercise tolerance, and 
recurrent pulmonary infections. 

3. With increased cardiac output and 
strain, left heart failure may result. 

4. Subacute bacterial endarteritis may 
occur, usually in the pulmonary artery at 
the site of the ductus. 

5. With continued increased pulmonary 
blood flow, pulmonary vascular changes 
may occur and produce pulmonary hyper- 
tension, reversal of ductal flow, cyanosis, 
and right heart failure. 

6. Rarely, a ductus may undergo aneur- 
ysmal dilatation or rupture. 


DIAGNOSIS 


In well over 90% of patients, patent 
ductus arteriosus can be diagnosed in a 
few minutes on physical examination. In 
these, a very characteristic murmur is heard, 
which is aptly described as being machinery- 
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like in character. The murmur is continuous 
throughout diastole and systole, but has 
a systolic accentuation, It is best heard at 
the second left interspace along the 1:ft 
sternal border. In approximately half of «ll 
patients there is an accompanying palpal le 


thrill. 


While systolic blood pressure is usua'ly 
at a normal level, the diastolic pressure is 
low because of the continuous shunting of 
blood from the systemic into the pulmonary 
circulation, With this wide pulse pressure, 
a bounding pulse may easily be detected. 


Examination of the heart by x-ray shows 
slight enlargement, and typically there is 
a prominence in the region of the pulmon- 
ary artery. The pulmonary vascular mark- 
ings are increased. 

The electrocardiographic tracing is usu- 
ally normal or shows evidence of slight 
left ventricular hypertrophy. 


In a small number of patients with patent 
ductus arteriosus, however, the above men- 
tioned diagnostic points may be either 
absent or atypical. This is particularly apt 
to be the situation in small infants or in 
patients who have developed complications. 

A systolic murmur, in an otherwise nor- 
ma! infant, may eventually be shown to 
be of no significance or may be due to one 
of several cardiac abnormalities including 
patent ductus arteriosus. If the baby has 
no symptoms and progresses normally, there 
is no need to carry out a full investigation 
early in life. If the murmur is due to an 
open ductus, the characteristic murmur 
may subsequently appear and the diagnosis 
thus become clear. 

In other infants, however, there may he 
marked retardation of development and 
cardiac failure may be present. In these, 
it is extremely important that early diag- 
nosis be made, so that life-saving surgical 
intervention may be carried out. When a 
patent ductus arteriosus is suspected, thie 
diagnosis can be confirmed either by retr.- 
grade aortography or by cardiac cathete °- 
ization. 

In our experience, if a small infant 1 
heart failure has a loud continuous murmur, 
the lesion is more likely to be a truncus «'r 
an aortic-pulmonary septal defect than ‘t 
is to be a patent ductus arteriosus. 
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Fig. 2.-Usual x-ray appearance of the heart in 
patent ductus. The heart is a little enlarged, the 
pulmonary artery is prominent, and the pulmonary 
vascular markings are slightly increased. 


In older patients with continued large 
ductal flow, the pulmonary artery pressure 
may increase to the point where it ap- 
proximates the aortic diastolic pressure. 
Thus flew through the ductus takes place 


only in systole and only a systolic murmur 
is heard. In these individuals a diagnosis is 
usually not possible without cardiac cathe- 
terization. 


INDICATIONS FOR SURGERY 


Because of the high incidence of compli- 
cations and since the risks of surgical closure 
are slight, all patients with an asymptomatic 
patent ductus arteriosus should be operated 
upon. Ideally, this can best be accomplished 
when the patient is from two to eight years 
of age, although of course many cases are 
not diagnosed and thus not operated upon 
until later in life. Infants in cardiac failure 
due to the presence of a patent ductus 
should be operated upon early. 


Older patients with complications must 
be assessed individually. In almost all, 
surgical closure of the ductus is indicated, 
except when pulmonary vascular changes 
have reached the stage where there is 
either no significant shunt, or where re- 
versal of the shunt has occurred, In these, 
closure of the ductus is contraindicated. 
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SURGICAL TECHNIQUE 


The patients are positioned on the 
operating-table with the left anterior chest 
uppermost. A left-sided antero-lateral sub- 
mammary thoracotomy incision is made 
through the third intercostal space. The 
costal cartilages adjacent to the sternal bor- 
der of the second and third ribs are divided 
to increase the exposure. Exploratory pal- 
pation over the pericardium and great 
vessels for the detection of thrills is then 
routinely performed. With the left lung 
retracted downwards, an incision is made 
through the parietal pleura posterior to the 
left phrenic nerve in the region just above 
the left pulmonary artery. The vagus nerve 
and its recurrent laryngeal branch are iden- 
tified. This latter structure courses around 
and below the ductus. The ductus is then 
carefully dissected clean of adventitious 
tissue on all sides, so that it may be com- 
pletely exposed. In small infants in cardiac 
failure, when operating time should be as 
short as possible, we believe that multiple 
well spaced ligatures are satisfactory for 
closure of the ductus. In all others, closure 


Fig. 3.—Retrograde aortogram performed through 
the left brachial artery shows radiopaque material 
passing from the aorta, through the open ductus 
into a large pulmonary artery. 
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Fig. 4c. Fig. 4d. 
Fig. 4a.—Chest radiograph of four year old child admitted to hospital with heart 
murmur and fever. Child responded well to antibiotics. Fig. 4b.—Chest radiograph of the same 
patient four weeks later reveals the development of a large mass in the region of the pulmonary 
artery. Fig. 4c. and Fig. 4d.—Subsequent antero-posterior and lateral films taken during angio- 
cardiography show visualization of the pulmonary arteries and of the aorta without filling the 
mass. At thoracotomy, this mass was found to be a thrombosed aneurysm of the ductus 
arteriosus. 
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preferred. the possibility of recurrence. The pariet: 
Potts® multitoothed ductus clamps are pleura is approximated, and after palpatio: 


| 


applied as widely apart as possible across of the structures to ascertain the disappea’- 
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the past four years. Twenty-nine of the 
patients were female; this female prepon- 
derance of the lesion is in accord with other 
reported series. 

in 17 patients, growth was definitely 
ret:rded, In most instances, the diagnosis 
wa; relatively straightforward, the charac- 
ter stic murmur being present in 31 indi- 
vic uals. 

In three infants with systolic murmurs 
on'v, the diagnosis of patent ductus was 
mede by retrograde aortography. In two 
olcer patients with atypical findings, the 
di: gnosis was established by cardiac cathe- 
ter ‘zation. 

(he average age at the time of operation 
was nine years (seven weeks to 40 years). 

Of the 36 patients operated upon, 27 had 
division and closure performed, eight had 
multiple ligation, and in one the lesion was 
considered inoperable. 


our patients had subacute endocarditis. 
In two of these the condition responded 
well to antibiotics, and elective division 
and closure of the ductus was subsequently 
done. In the other two patients, however, 
the infection failed to respond to treat- 
ment until surgical closure of the ductus 
had been accomplished. 


There were no complications during 
operation except in three instances. In one 
patient, after closure of the ductus, tem- 
porary cardiac irregularity occurred. In 
another, there was serious bleeding from 
the aorta but this was eventually controlled. 
The third patient at operation developed 
right-sided atelectasis, which responded to 
immediate bronchoscopy. 


There was one fatality in the total series. 
This occurred in a seven week old pre- 
mature infant weighing only 4 lb., who 
had been in cardiac failure since birth. 
The ductus was closed successfully but at 
the conclusion of the operation there still 
remained a prominent thrill over the an- 
terior surface of the heart, At autopsy, a 
large atrial septal defect was found. 

One patient at thoracotomy was con- 
sidered inoperable because of the presence 
of a large thrombosed aneurysm of the 
ductus. 


Postoperative complications were minor 
in all cases, the worst being a stitch abscess 
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requiring subsequent removal of a deep 
costal cartilage suture. The average post- 
operative stay in hospital was 11 days 
(eight to 18 days). Except for the one death 
in the series, all other patients made un- 
eventful recoveries. 


Follow-up examinations have been car- 
ried out on all patients, though obviously 
the period of observation has not been very 
long. One patient has continued to have 
repeated pulmonary infections and has not 
done as well as had been hoped. All other 
patients are well, free of symptoms, and 
have resumed normal activity. The charac- 
teristic murmur has disappeared in all, 
although four patients have residual systolic 
murmurs. In one of these, it is known that 
there is a small ventricular septal defect 
present. 


Blood pressures have returned to normal, 
and the heart size and pulmonary vascular 
markings as seen by x-ray have diminished 
in all patients. 


SUMMARY 


The symptoms, signs, methods of diag- 
nosis, and surgical treatment of patients 
with patent ductus arteriosus have been 
reviewed. The results of surgery in 36 
cases have been presented. 


One patient with an aneurysm of the 
ductus was considered inoperable. 


The only death in the series occurred 
in a 4 lb. infant who had an additional 
cardiac abnormality. 
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RESUME 


De toutes les anomalies congénitales du systéme 
cardio-vasculaire, celle du canal artériel demeure 
la plus encourageante a traiter chirurgicalement. 
L’cblitération d’abord concue par Munro en 1907 
ne fut réalisée qu’en 1938 par Gross. De la simple 
ligature, celui-ci est passé 4 la division avec suture, 


qu’il emploie maintenant dans tous les cas, a-ec 
une mortalité de moins que 0.5% dans les as 
compliqués. 

Aprés un rappel de la pathogénie, de la sy: :p- 
tomatologie et des méthodes de diagnostic, les 
auteurs exposent les indications opératoires con ne 
péremptoires chez l’enfant, a cause du ris 
minime en regard de la fréquence élevée 
complications. Chez ladulte, l’opération est 
diquée, sauf si les pressions paraissent égales . 
encore si la pression pulmonaire est plus fo: te. 

La technique chirurgicale est décrite et | 
auteurs insistent sur la mise en place d’un fi: 
ment musculaire entre les segments divisés : 
d’éviter une recanalisation, Une série de 36 « 
dont 29 du sexe féminin, opérés en quatre an- A 
Winnipeg nous est présentée. A part une morta! :té 
chez un bébé prématuré de sept semaines et 
pesant quatre livres, les résultats furent excelleris, 
et Ja morbidité a peu prés nulle. 


HOMOLOGOUS SKIN GRAFTS—FACTORS AFFECTING SURVIVAL 
AND A REPORT ILLUSTRATING PROLONGED SURVIVAL 


GEORGE D. KAY, M.B., Ch.B.,* Toronto 


In a PREVIOUS publication, the successful 
treatment of an 80% surface area burn 
was reported.! At that time note was made 
of the prolonged survival of a skin homo- 
graft. It is proposed now to review the 
factors affecting the life-span of such grafts 
as a whole, with particular and additional 
reference to the case in point. 

Since the initial report, the patient’s re- 
covery has continued. He has been gainfully 
employed now for somewhat over a year 


and a half. 


It has been known for some 30 years 
that skin homografts will survive perman- 


ently if the donor and recipient are 
identical (monozygous) twins. Good and 
Varco? have demonstrated permanent sur- 
vival of homotransplanted skin, taken from 
normal donors, on two recipients with 
congenital agammaglobulinemia. In all 
other instances, homologous skin grafts are 
rejected after a variable and usually brief 
interval. Theories formulated to explain 
homograft rejection include:* (1) the blood 
group theory; (2) the cellular theory; (3) 
the active immunity theory. The last-named 


*Orthopeedic Division, The Hospital for 
Children, University Avenue, Toronto. 


Sick 


indicates the present concept, that rejection 
of homografted skin is a systemic immuno- 
logical reaction: i.e., antigens present in the 
skin of the donor incite antibody formation 
by the host. Thus the homograft is cast off. 

The exact nature of skin antigens and 
their relationship to blood and tissue anti- 
gens and to other genetic factors is obscure. 
This lack of definite knowledge persists 
despite a vast amount of animal research 
and investigation. However, data concern- 
ing man’s reactions have also been ac- 
cumulating. 

Converse and Rapaport‘ found, in non- 
related volunteers whose ABO and Kh 
blood groups did not necessarily coincide, 
that the survival time of reciprocal full 
thickness skin grafts between pairs of si:- 
jects was seven to 10 days. 

In two non-related individuals whose 
blood groups’ examination was _ identi: 
for most of the known factors, Woodr 
and Allan® obtained life-spans of 14 to 
days following cross-homografting. 

Bishop* reports a case in which he us 
skin from one non-identical (heterozygou 
twin to homograft the other who w 
severely burned. Their blood groups we« 
closely similar, He noted graft survi\ : 
times of 23 to 26 days. 
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Rogers’ cross-homografted each pair of 
two sets of non-identical twins. In one pair, 
the blood groups were identical in all 
currently known factors. In the other, only 
on: minor factor differed. He obtained 
life-spans of 19 to 29 days in the grafts. 

(Good et al.’ have shown that in patients 
wi h acquired or transient agammaglobulin- 
e1iia, homografted skin from normal in- 
di: iduals does not survive permanently but 
dees have an increased life-span. 

Jammin, Couch and Murray® noted 
lo. ger duration of skin homografts on 
re-ipients suffering from chronic uremia— 
32 to 115 days. 

Thus it is known that familial relation- 
sh:p, similarity of blood groups, agamma- 
globulinazemia and ureemia influence favour- 
ably the life-span of skin homotransplants. 
In addition, it is agreed that total body 
radiation, or the administration of sali- 
cylates or antihistaminics,'® also prolongs 
homograft survival. 


Case REPORT AND INVESTIGATION 


Consideration of some preliminary and 
pertinent data relative to the patient in 
question will facilitate explanation and 
understanding of the details to follow. 

During the first few months of hospital- 
ization, skin was taken from 19 donors 
to help cover, albeit temporarily, the raw 
areas which amounted to 60% of the pa- 
tient’s total body surface. The donation 
from a brother, who was second in the 
chronological order of donors, survived 
from early May until late December, a 
period of almost eight months. This skin 
was placed on the three separate recipient 
areas best prepared to receive it, and in 
each instance its behaviour was identical. 
Figs. 1 to 5 show two of these areas at 
the various times stated. 

Cortisone had been administered in 
gradually decreasing dosage during the first 
six months of treatment, As a factor in 
promoting the prolonged survival of these 
grafts it was deemed unimportant since 
many other homografts, from both non- 
related and related donors, lasted only 
three to six weeks. Nevertl.eless, it is likely 
that the administration of cortisone does 
increase the survival time of homografts in 
general.” '"-? It is also noteworthy that 
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Fig. 1.—Left posterior thigh and right posterior calf, 
one week after grafting. (The other grafts on right thigh 


and left calf are from another donor.) 


the grafts under discussion were unaffected 
during a period when the patient showed 
a marked negative nitrogen balance. 

At first it was considered that the homo- 
grafts had been replaced by a creeping 
substitution of the patient’s own epithelium. 
However, rejection of the grafts indicated 
that this was not so (Fig. 5). Investigation 
was therefore undertaken. 


Blood grouping of the patient and donor 
was carried out in detail. The similarity 
is striking: 

MNS Rh 


Lue Kk Le Fy" 


Patient Ay apaions ede, ede — —+ sob ~ 


Donor A: +—-+ ede/ede — —+ a—b+ — 

A reciprocal skin transfer experiment was 
performed between donor and patient just 
before the latter was discharged from 
hospital to return to work. 

A recipient area was prepared on the 
donor’s right lower chest by excision of 
an ellipse of skin and most of the sub- 
cutaneous fat. A graft of suitable size and 
20/1000 inch thick was taken from an 
unburned area of the patient's skin, and was 


sutured in position. A 100% take was 
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Fig. 2.—Growth of edges of grafts two months after grafting. 


Fig. 4.—Continuity with the patient’s skin five and 
one-half months after grafting. 
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Fig. 5.—Patchy disintegration of the grafts is occurring, eight months after grafting. 


Fig. 6.—Graft from patient to donor, 
slightly “puffy”, 19 days after operation. 


Fig. 8.—Graft from donor to patient on day of operation. Fig. 9.—Graft almost com- 
pletely rejected, 10 days after operation. 
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Fig. 10.—Low-power view of junction of graft (on the left) with the 
patient’s skin, A small ulcer is present here. Dense, fibrous tissue underlies 
the “normal” skin whilst an oedematous, cellular, inflammatory reaction 


underlies the hyperkeratotic “donor” skin, 


rejection is about to occur. 


obtained. Nineteen days after operation the 
graft was “pneumatic” and slightly cyan- 
osed (Figs. 6 and 7). Two days later it had 
been replaced by a hard, dark brown eschar. 


On two separate occasions skin was 
transplanted from the donor to the patient. 
The second procedure was carried out be- 
cause it was felt that the poor result of the 
first operation was due to a technical] fault. 
Each time the technique and end results 
were essentially the same, the second graft 
lasting perhaps two days less than the first. 

A recipient bed was prepared by ex- 
cision of an area of poor skin and very 
tough, dense, underlying scar tissue. A split 
thickness skin graft 20/1000 inch thick and 
of commensurate size was taken from the 
donor and sutured in position. The graft 
took poorly and after only seven days 
showed well-marked signs of rejection. Un- 
healthy patches remained for a few days 
thereafter (Figs. 8 and 9). In view of the 
long life of the therapeutic grafts this 
result was disappointing, but probably what 
should have been expected. 

A biopsy of the junction between graft 
and normal skin was taken on the ninth 
postoperative day. Continuity of the grafted 
skin with its bed showed that it had taken, 
thus eliminating technical error as a cause 
of failure to survive. However, signs of 
rejection, viz: oedema and inflammatory 


Healing has occurred and 


reaction, were manifest and indeed in most 
other areas the graft had already sloughed 
(Fig. 10). 

Electrophoretic studies on patient and 
donor were carried out, and the estimates 
are shown in Table I. 

The results will not permit conclusions, 
but certain features are noticeable. Firstly, 
the consistently elevated readings for 
gamma globulin shown in the patient's 
serum. Likely these are due to the long- 
standing surface infection in the raw areas. 
Secondly, the markedly elevated level of 
the same fraction on February 24. This 
may reflect the additional reaction to two 
drums of homologous skin grafted five 
weeks previously. Before this procedure no 
homografting (or indeed any operation 
had been performed for 15 weeks. Thirdly 
the small rise in the donor’s gamma (and 
alpha, ) globulin levels just over four week 
after the experimental operation. It would 
be interesting to follow the results of mor: 
systematic estimations in burned patients 


DIscussION 


The main factors influencing the sur 
vival of homologous skin grafts, apart fron 
technical considerations, are close similarity 
in blood groups, and genetic relationship 
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TABLE I.—Tue Resutts or 


SKIN GRAFT 


ELECTROPHORETIC STUDIES 


PATIENT 
Alpha, 


Alb. 
48.57% 
48.2% 
48.6% 
47.3% 


5.7% 
6.0% 
7.0% 
9.4% 


dnnvety TB. css wees 
February 24..... sities sas 


Graft experiment 
MR ss bite 


50.3% 3.8% 


Alphaz Beta Gamma 
24% 
23.1% 
33.2% 
20.6% 


14.0% 
15.0% 
6.1% 
8.5% 


8.4% 
8.4% 
5.0% 
13.9% 
23.3% 


11.5% 


Donor 


58% 
60% 


7.1% 
5.8% 


OEY Berks sos rc eae 
April ass 

Craft experiment 

April 26... 

WORRY NBs. chs here ackes Maen x ee 


60.4% 


53.6% 


4.9% 

5.6% 
AVERAGE 
55-63% 4-6.8% 

These factors are present in this case, 
and are reflected in the survival time of 
19 days obtained when skin was grafted 
from patient to donor. The failure of the 
experimental grafts from donor to patient 
to survive may be explained on the basis 
of the “second set phenomenon”. Gibson 
and Medawar'’ first noted such an occur- 
rence, Later Medawar't used the phrase 
when he observed in rabbits that a second 
skin graft from the same donor and ap- 
plied to the same recipient was rejected 
after a shorter life-span. In other words, 
the host has become sensitized to the 
donor skin. This phenomenon has been 
confirmed in man by Baxter and Entin.* 


It was also noted during the treatment 
of the patient under discussion, when a 
second set of homografts was taken from 
a sister. The survival time of the grafts 
was so shortened as to make the opera- 
tion hardly worth while, and the benefit 
to the patient fleeting. 

Survival of the therapeutic grafts for 
almost eight months is not easily explained, 
even when full allowance is made for the 
enhancing influence of genetic relation- 
ship, blood group similarity and cortisone. 
None of the other accessory factors was 
present. There was no evidence to suggest 
uremia or hypogammaglobulinzmia. 

In addition, an important “control” 
factor was the survival times of three to 
six weeks noted in the other homografts. 
Admittedly these times are longer than 
might be expected, but it is recognized 
that in the severely burned, homografts 


15.1% 
15.4% 


11.5% 
11.0% 


8.3% 
8.6% 
16.0% 
18.3% 


9.9% 
10.1% 


8.6% 
12.4% 


NORMAL 


7-14% 11-14% 15-20% 


last longer than in the healthy experi- 
mental volunteer. 

One can theorize on the reasons for 
survival and also, perhaps more correctly, 
on the reasons for rejection after such 
a long time. It is suggested that a skin 
compatibility or skin antigen similarity 
must have been present with familial 
relationship, blood group similarity, and 
cortisone acting as enhancing factors. This 
skin affinity may have been so close that 
a sufficiently strong antibody response 
could not be invoked until the patient 
gained better health. In the interim his 
immunological mechanism was in a state of 
“near exhaustion” because of the presence 
of other, more dissimilar homografts and 
gross infection in the many large raw 
areas. 

There are at least two additional blood 
antigens for which neither patient nor 
donor was examined, It seems likely that 
there are others as yet unknown. Absolute 
compatibility of the former in all details 
between donor and recipient might further 
influence the survival of homografted skin. 

It might be argued that if a skin compati- 
bility did exist, one might expect a graft 
survival time of more than 19 days on 
transferring skin from patient to donor. 
However, this may not necessarily be so, 
since each skin will differ in its degree of 
antigenicity and each host in his degree 
of antibody response. 

It becomes apparent, therefore, from a 
practical standpoint, that the following 
features merit attention when using homo- 





66 CANADIAN JOURNAL OF SURGERY 


logous skin grafts if longer lasting coverage 
is to be obtained. Of course, if an identical 
twin exists, then the problem does not arise. 

1. The donor should be as closely related 
to the patient as possible. 

2. The donor’s blood groups (in detail ) 
should be as similar to the patient’s as 
possible. 

3. Cortisone, apart from other considera- 
tions, appears to improve the survival time 
of homografts. 

4. The use of “second set” grafts is not 
recommended. 


SUMMARY 


Factors promoting prolongation of sur- 
vival of homologous skin grafts are dis- 
cussed. Survival of a skin homograft for 
almost eight months, and the investigation 
thereof, are described. Explanation of this 
phenomenon cannot be given, but specu- 
lative reasons are advanced. Suggestions 
are made regarding the best source of 
homograft skin. 
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RESUME 


Dans cet article l’auteur se référe 4 un cas 
ersonnel publié antérieurement pour étudier les 
Soieuien qui entrent en ligne de compte dans le 
succés des greffes de peau homologues. 

Jusqu’a ce jour trois hypothéses ont été avancées 
pour expliquer le mode d’évolution d’un greffon 
cutané; (a) Thypothése de la compatibilité des 
groupes sanguins; (b) la théorie cellulaire; (c) la 
théorie de l'immunité active d’aprés laquelle des 
antigénes provenant du greffon déclenchent chez 
le receveur la production d’anticorps capables 
dentrainer la résorption du transplant. La nature 
exacte de ces antigénes cutanés reste encore 
obscure malgré de trés nombreuses expériences 
faites chez l’animal. 

Au cours d’une revue de la littérature, |’auteur 
reléve plusieurs cas dans lesquels la durée de 1: 
survie du greffon avait été augmentée par 1» 
similitude des groupes sanguins du donnew 
et du receveur. Outre la ressemblance des groupe 
sanguins, la proximité du degré de parenté 
l'agammaglobulinémie et l'urémie chronique aug 
mentent la durée de survie du transplant entr: 
deux individus. 

L’auteur a eu V’occasion de traiter un brilé ? 
60% par des greffes de peau provenant de 1‘ 
donneurs différents, dont l’un était un frére dt 
malade. Les greffons provenant de cet homme 
survécurent pendant environ huit mois, tandis que 
ceux des autres donneurs dégénérérent en trois 
a six semaines. De la cortisone fut administrée a 
des doses réguliérement décroissantes pendant une 
période de six mois. Une étude approfondie des 
groupes sanguins des deux fréres démontra une 
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tres grande ressemblance dans divers systémes 
(ABO, Rh, Lu, MN, Kk, La, Fy). A la fin du 
traitement, on tenta a deux reprises, a_ titre 
expérimental, une transplantation de peau croisée 
entre donneur et receveur: a ce moment les 
gr ffons ne survécurent chez le receveur que fort 
peu de temps. 

L’auteur en déduit que la _ similitude des 
groupes sanguins est un facteur d’importance 
1'mordiale. L’échec des tentatives expérimentales 
« greffes peut s’expliquer de la facon suivante: 
la sensibilisation du receveur aux antigénes 
cutanés du donneur se fait trés lentement, car si 
la ressemblance humorale entre les deux individus 
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est grande elle n’est cependant pas absolue, et la 
fabrication des anticorps en quantité suffisante 

ur étre cliniquement décelable requiert une 
faawe période de temps. 

En conclusion on se rappelera que pour 
pratiquer des greffes cutanées homologues avec 
le plus de chances de succés, il faut que le 
donneur et le receveur soient aussi proches 
parents que possible; que les groupes sanguins 
des deux individus soient trés semblables; se 
souvenir que l’on peut étre aidé de facon pré- 
cieuse par Iladministration de cortisone et ne 
jamais greffer en plusieurs temps, 4 cause des 
phénoménes de sensibilisation. 


CYSTINURIA: REVIEW OF LITERATURE: GENEALOGY AND 
REPORT OF A CASE WITH RECURRENT UROLITHIASIS* 


JOHN BALFOUR, M.D., F.R.C.S.[C], J. A. McCAFFREY, M.D., 
JOHN EDEN, M.B., B.S. and G. J. ANKENMAN, M.D., C.M., Vancouver, B.C. 


CystInE is one of the sulphur-containing 
amino acids which is normally excreted in 
human urine at the rate of 40 to 80 mg. 
daily.1 Cystinuria is a congenital disease 
in which the excretion of cystine is 
markedly increased. 


INCIDENCE 


Cystinuria is more common than is 
generally appreciated and is usually symp- 
tomless. The entity was first investigated 
in 1810 by Wollaston. It was always con- 
sidered a rare disorder until 1932 when 
Lewis? investigated over 10,000 students 
and found cystinuria to be present in one 
out of every 600. Cystine crystalluria occurs 
in one out of 15,000 to 20,000 routine 
hospital urinalyses. Clinical manifestations 
occur in the 2 to 3% of cystinurics who 
develop urinary calculi. One to four per 
cent of all urinary calculi are of the cystine 
variety. 


Males are affected more frequently than 
females. The defect is probably present 
from birth. Calculi may occur at any age 


*From the Departments of Urology and Bio- 
chemistry, The Vancouver General Hospital, Van- 
couver, B.C. 


but are more commonly seen in young 
adults. 


PATHOGENESIS 


It is highly probable that cystinuria is 
due to an inherited renal defect. 


Dent and Rose* in 1949 used partition 
paper chromatography to demonstrate that 
in cystinuria with stone formation, lysine 
and usually arginine and ornithine were 
present in abnormal amounts. Since other 
urinary amino acids were normal and since 
the plasma levels of all the amino acids 
in these patients were normal, they postu- 
lated that the condition represented an 
inherent defect in the enzyme system in the 
renal tubular cells involved in the reab- 
sorption of amino acids of related structural 
type. In the past few years considerable 
evidence has accumulated to support the 
renal hypothesis.* 

Cystine is a relatively insoluble amino 
acid, and high urinary concentration ac- 
counts for precipitation and clinical mani- 
festations of urolithiasis. 


GENETICS AND CLASSIFICATION 


Dent and Harris® in 1951 reviewed the 
pedigrees of 11 new cases of cystinuria. 
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Six of these patients had presented with 
symptoms of urinary calculi subsequently 
proved to be composed of cystine. One 
patient was symptomless and cystinuria 
was discovered by chance. There were three 
cases of Fanconi syndrome and one example 
of hepato-lenticular degeneration or Wil- 
son’s disease. A large number of relatives 
were examined and a further 11 cases 
discovered. On the basis of clinical, bio- 
chemical and familial findings, these authors 
suggested the following classification of 
the genetically determined “cystinurias’”; 

1. Classical cystinuria.—Patients usually 
enjoy good health but occasionally form 
cystine stones in the urinary tract. The 
urine always contains large quantities of 
cystine and lysine and, usually, arginine 
and ornithine. An identical condition is 
frequently found in close relatives, Recent 
studies by Harris and Robson‘ indicate the 
genetic complexity of classical cystinuria; 
but it is possible to divide the families into 
two main groups: 

(a) Recessive cystinuria. The familial 
distribution is typical of a Mendelian re- 
cessive character. Usually the abnormality 
occurs in a single sibling in each family 
who is likely to have recurrent calculi. 

(b) Incompletely recessive cystinuria. 
Most members of the families excrete large 
amounts of the four amino acids but usu- 
ally remain symptom free. Stone formation 
will occur if cystine excretion is high 
enough. 

2. Fanconi syndrome.— This condition 
and its variants may occur in very similar 
forms in children or adults. The syndrome 
comprises resistant rickets (or osteomalacia), 
chronic acidosis, hypophosphatezmia, renal 
glycosuria, and a large excretion of many 
amino acids. The condition is familial and 
Mendelian recessive. 

3. Hepato - lenticular degeneration or 
Wilson’s disease.—This is associated with 
a large excretion of many amino acids in- 
cluding cystine. It is regarded as being 
recessively inherited. 

Hepatic cystinuria—In addition to the 
familial types of cystinuria, generalized 
excretion of amino acids including cystine 
may occur in acute and chronic liver 
disease. 


CLINICAL FEATURES 


The loss of the four amino acids in cysti_:- 
uria does not lead to nutritional distur}- 
ances under normal dietary conditions. Tle 
clinical features are all related to recurre tt 
urinary calculi. 


The signs and symptoms of cystiie 
urolithiasis do not differ greatly from tho e 
which accompany calculi of other compos i- 
tion. The calculi are usually unilater il 
initially with a tendency to recur, partic:- 
larly on the same side. Staghorn calculi ave 
rare, Infection, if present on the same side, 
can be regarded as secondary. 


DIAGNOsIS 


I. Urine 

(a) The alkaline cyanide—nitroprusside 
test of Brand, Harris and Biloon*® is a useful 
screening test for urine, but frequently the 
colour which develops in this reaction is 
difficult to interpret. 


(b) One-dimensional chromatography on 
filter paper using butanol: acetic acid: 
water (4:1:5) as a solvent and developing 
the paper strip with 0.2% alcoholic ninhy- 
drin solution and heat is a more definitive 
method for detecting cystinuria (Fig. 1). 


II. Renal Calculi 

1. Macroscopic appearance.—The typical 
cystine calculus is brownish in colour, and 
on section the cut surface presents radiating 
crystals. 


2. Chemical analysis.— 

(a) The calculus is dissolved in hot 
dilute hydrochloric acid and the solution 
neutralized with hot sodium acetate solu- 
tion, then allowed to cool slowly; the pre- 
cipitate is examined microscopically for 
the typical hexagonal crystals of cystine. 


(b) Chromatographic analysis of a solu- 
tion of the calculus in hydrochloric acid 
is carried out 


3. Examination of powdered calcults 
material by polarized light with a petri - 
graphic microscope. 

4. Study by x-ray analysis.* 

5. Infrared spectroscopy.® 
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TREATMENT 


The general principles for treatment of 
cystine urolithiasis and accompanying com- 
plications are the same as those applied to 
c:leuli of other compositions. However 
srgery should be planned with the thought 
that recurrence is almost inevitable. Pro- 
phylactic measures against recurrence are 
particularly important in this entity. 


1. Forced Fluid Intake and pH of Urine 


At a pH between 5 and 7, only 300 to 400 
rig. of cystine per litre can be kept in 
solution. A patient with cystinuria may 
excrete up to 1000 mg. daily, so that the 
concentration may frequently reach satura- 
tion level, particularly at night. Forced 
fuid intake around the clock is obviously 
important. It has been recommended that 
at least two glasses of water should be taken 
at bedtime and again during the night when 
up to micturate. 

Cystine is more soluble in alkali than acid, 
but it has been shown that a large increase 
in cystine solubility does not occur until 
the urinary pH is over 7.6. This requires 
continuous high dosage of alkali, which may 
not be practical for long term therapy. 


2. Diet 

Omission of sulphur-containing protein 
from the diet has been recommended in 
the past. Only severe restriction of protein 
causes an appreciable reduction of cystine 
excretion, Methionine, which is a precursor 
of cystine, is an essential amino acid which 
should not be eliminated from the diet. It 
has been pointed out that there is danger 
of negative nitrogen balance if protein is 
restricted to the point that it reduces 
cystine excretion. 


3. Vitamin C 

Ascorbic acid therapy has been suggested 
by Levine, as reported by _ Rolnick.'® 
Ascorbic acid is a strong reducing agent 
which will theoretically favour the synthesis 
of the more soluble amino acid cysteine in 
preference to cystine. However, it has not 
generally been shown to accomplish this. 


4. Cortisone and ACTH 


These hormones are known to increase 
the excretion of nitrogenous wastes. Wein- 


CYSTINURIA 


|. SCREENING URINE 
(a) QUALITATIVE 
SCHEMATIC REPRODUCTION OF - 


AMINO - 


A_NORMAL ACID 


CYSTINURIA 


CYSTINE 


SERINE 
TAURINE 
GLYCINE 


THREONINE 
LYSINE 
ARGININE 


ALANINE 
HISTIDINE 
Cli RULLINE 


PROLINE 


(b) SEMI-QUANTITATIVE 


10 


AMINO N 
MG. % 


° ' 2 


Re 
2. FINAL TESTS 
(a). 2- DIMENSIONAL . 
(b). QUANTITATIVE . 


Fig. 1.—Chromatography 


berg and Tabenkin" have studied the effect 
of cortisone in a cystinuric and found that 
the excretion of cystine was increased. 


5. Choline 

Hottinger’? in 1942 first reported that 
choline would reduce cystinuria. Zinsser™ 
in 1950 was also successful in reducing 
cystine excretion in two patients using 
choline therapy. Feeding cystine to a cys- 
tinuric does not increase its excretion, but 
feeding the cystine precursors methionine 
and cysteine does increase cystine excretion. 
Methionine acts as a donor for methylation 
in metabolic processes and is subsequently 
converted to cysteine and cystine. Choline 
is also a methyl group donor and the ration- 
ale for its use is based on the theory that 
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Fig. 2.—Urological history. 


by supplying methyl groups it lowers the 
demand for methionine breakdown and 
subsequent cystine formation. 

Weinberg and Tabenkin’’ were unable to 
reduce the excretion of cystine in their 
patient by the administration of choline. 
In 1954 Coxon and Kolb" carefully studied 
the effects of choline administration in three 
cystinurics in dosages of 3 to 8 g. daily. 
They found that choline did not change 
the amount of urinary cystine excreted. 
They concluded that the conversion of 
methionine to cystine in the cystinuric is 
not influenced by the availability of labile 
methyl groups under normal nutritional 
conditions. 


| ST 


: : XK ¢ MARRIAGE C.H.(sR) 


NO NO RENAL 
RENAL DISEASE 
DISEASE 
R.H 
NO RENAL 
DISEASE 


Case HIstTory 


The urological history of C.H.(Jr.) is shown 
in Fig. 2. From 1948 until 1953, this young 
male had multiple attacks of renal colic. Six 
surgical procedures, including a right nephrec- 
tomy, were required. Many calculi were spon- 
taneously passed and always described as 
being light brown in colour. Routine laboratory 
analysis had always reported the calculi to 
consist mainly of cholesterol with traces of 
carbonate, but calcium was never found. 
Calcium and phosphorus studies were done. 
The only period in which serum calcium was 
lowered and serum phosphorus was elevated 
was in March 1953, when the non-protein 
nitrogen was elevated and the patient acidotic. 


JL. M.S. 


ALL. 


RENAL 
COLIC 


be. El. 


RECURRENT NO 
CALCUL! RENAL 
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RECURRENT 
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Fig. 3.—Genealogical tree. 
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When obstruction to the remaining kidney was 
relieved, blood chemistry reverted to normal. 


The diagnosis of cystinuria was established 
in March 1953, when a calculus removed by 
pyelolithotomy was found to be composed of 
alinost pure cystine. The following month a 
pure cystine stone was removed by left uretero- 
litnotomy. In addition to general measures 
choline* therapy was instituted. The patient 
hes been on oral choline since that time (0.5 
giam t.i.d. in simple syrup solution). He has 
ben entirely asymptomatic, and repeated 
p:elograms have shown no recurrent calculi. 
It should be emphasized that this patient had 
recurrent calculi on the right side originally; 
afer nephrectomy, episodes of left renal colic 
b- gan. This is quite a typical clinical course 
fcr a cystinuric. 

Unfortunately the urine was not quantita- 
tively examined for cystine before choline was 
piescribed. In February 1958, the 24 hour 
excretion of cystine was found to be 228 mg. 
This is well above the normal but considerably 
less than the quantity reported to be excreted 
by clinically manifest cystinurics. These facts, 
combined with the clinical course over the 
past five years, give strong support to the view 
that choline reduced cystine excretion in this 
case. i 


This patient’s genealogical tree makes a 
fascinating study of the familial aspects of 
cystinuria (Fig. 3). 

There is no paternal history of renal calculi. 
The father (C.H., Sr.) and one sibling from a 
first marriage had no renal disease. However, 
the second marriage was to a woman (A.L.) 
who had a strong family history of urinary 
calculi. All of the four siblings from this mar- 
riage, including the patient, have had recurrent 
renal calculi now proven to be cystine. 


The patient now has four children under 
seven years of age. Recently, cystine urinary 
excretion studies of the four children were 
done. Values ranged from a negligible amount 
to 14.2 mg. cystine per 24 hours. Although 
these values are within normal limits, it is 
known that clinical manifestations will be un- 
likely before early adult life. It should be of 
value to establish a baseline of cystine urinarv 
excretion in childhood where a known familial 
tendency exists. 


SUMMARY 


Cystinuria is a congenital disease in 
which an excessive quantity of the amino 


“Supplied in crystalline form by British Drug 
Houses. 
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acid cystine is excreted in the urine, along 
with amino acids of related structural type. 
The most plausible theory states that the 
cause is an inherited renal defect in tubular 
reabsorption of these amino acids, Cystine 
is relatively insoluble, and 2 to 3% of cys- 
tinurics will develop clinical manifestations 
of urinary calculi. 

The entity is more common than gen- 
erally realized, and careful calculus analysis 
for cystine should be a routine part of 
laboratory investigation. A strong familial 
history of recurrent urinary calculi is often 
present. 

Cystine is more soluble in alkali than in 
acid, and as a prophylactic measure the 
urine should be kept alkaline by drug 
therapy and alkaline ash diet combined 
with forced fluid intake. Choline does not 
consistently reduce cystine excretion, and 
there is no general agreement in the litera- 
ture regarding the efficacy of choline 
therapy. However, some patients have 
shown dramatic benefit from its use, and 
a trial of therapy would appear to be indi- 
cated. Cystine urinary excretion studies 


before and after therapy should be a valu- 
able measure of assessment. 
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RESUME 


La cystine, aminoacide soufré, est normalement 
excrétée dans les urines au taux journalier de 40 
a 80 mg. Si ces chiffres sont nettement augmentés, 
il y a cystinurie. Cette affection est plus fréquente 
qu on ne le croit généralement, car elle provoque 
peu de manifestations cliniques. La proportion des 
analyses d’urine de routine faites dans les hépitaux 
montrant des cristaux de cystine est de 1 4 15,000 
ou de 1 a 20,000. Sur ce chiffre de cystinuries, 
seulement 2% a 3% sont accompagnés de symp- 
tomes. Les hommes sont plus souvent atteints que 
les femmes. La maladie est trés probablement 
causée par un trouble fonctionnel rénal héréditaire. 
Lorsque les troubles de lithiase sont présents, la 
cystinurie est souvent accompagnée d’excrétion 
anormale de lysine, d’arginine et d’ornithine. 

En 1951, deux auteurs, Dent et Harris, ont pro- 
cédé a lexamen trés détaillé, aux points de vue 
clinique, biochimique et héréditaire de 11 cas de 
cette affection, qui, selon eux, peut se rencontrer 
dans les trois syndromes suivants: (a) la cystinurie 
banale, dans laquelle le patient jouissant habi- 
tuellement d’une bonne santé, élabore de temps en 
temps des calculs de cystine dans ses voies urinaires; 
le plus souvent, la distribution familiale de la 
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maladie est celle d’un caractére héréditaire menc.'- 
lien récéssif; (b) le syndrome de Fanconi, éga.- 
ment héréditaire récessif; (c) la maladie de W)1- 
son, dans laquelle il existe une excrétion anorm: !e 
de nombreux acides aminés. Le diagnostic pc uit 
étre fait dans Turine par le test de Brand «u 
mieux par la chromatographie. Les calculs souit 
caractéristiques et doivent étre analysés. 

En ce qui concerne le traitement, on trouve dais 
la littérature des considérations diverses sur | s 
points suivants: l’abondance des boissons et Ti) :- 
portance de maintenir les urines alcalines; le :.- 
gime pauvre en soufre; |’administration de vitami:.e 
C qui favoriserait peut-étre la formation de cystéi:.e 
a la place de cystine dans le métabolisme génér. | 
laugmentation de l’excrétion de cystine provoqu e 
par la cortisone et !ACTH; la possibilité théoriqi 
non retrouvée en clinique, de diminuer la formaticn 
de la cystine par la choline en jouant sur les pro- 
cessus de méthylation. 

Les auteurs rapportent alors un cas nouveau, 
C’est celui d’un jeune homme qui avait souffert de 
1948 4 1953 de nombreuses crises de coliques nc- 
phrétiques et avait subi six interventions chirur- 
gicales dont une néphrectomie droite. Le diagnostic 
ne fut cependant posé qu’en mars 1953, lorsqu’on 
put lui extraire un calcul composé de cystine pure. 
Outre le traitement général, il fut alors prescrit, 
afin d’éviter les récidives, de la choline a la dose 
orale de 0.5 g. t.i.d. Depuis lors ce malade n’a 
plus présenté d’épisodes lithiasiques. Il est  re- 
grettable qu’un dosage de la cystine urinaire n/ait 
pas été pratiqué avant l’instauration du traitement 
a la choline; 4 lheure actuelle, le taux de cystine 
excrétée est de 228 mg. par 24 heures, ce qui est 
élevé, mais beaucoup in bas que les chillies 
généralement trouvées chez les cystinuriques calcu- 
leux. Il est intéressant de noter que la mére et 
certains collatéraux du patient sont également 
atteints de ce trouble. 
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THYROID CANCER 


CANCER OF THE THYROID: UNDIFFERENTIATED AND 
MISCELLANEOUS CARCINOMAS* 


A. D. McKENZIE, M.D., F.R.C.S.[C], J. R. MOORE, M.D., F.R.C.S.[C] and 
H. K. FIDLER, M.D., Vancouver, B.C. 


OE HUNDRED and five thyroid cancers en- 
cc intered at the Vancouver General Hospi- 
ta. during a 10 year period (1947 to 1956 
in:lusive) have been recently reviewed 
wth particular regard to their pathology 
aid natural history. The 31 undifferentiated 
a d 74 differentiated cancers were so differ- 
ei't that they will be the subject of separate 
reports. Only the distinction between poorly 
ditferentiated follicular and some small cell 
c.rcinoma created difficulty in separating 
these groups. It is the purpose of this paper 
tc report on the undifferentiated group 
which constituted 30% of the total, a larger 
than usual proportion.! 


Undifferentiated lesions of the thyroid 
are of several pathological types. Proper 
classification is desirable because it is ap- 
parently our most important determinant 
of the natural history of the disease. Un- 
fortunately this is often difficult for the 
pathologist, particularly as regards alloca- 
tion of small cell carcinoma, lympho- 
sarcoma, and reticulum cell sarcoma, The 
classification used follows: 


Undifferentiated Carcinoma 
Giant cell — 17cases 
Small cell — 8 cases 
Miscellaneous Carcinoma 
Squamous cell — 2 cases 
Lymphosarcoma — 2 cases 
Reticulum cell sarcoma — 2 cases 


Each of the above types will be reviewed 
briefly with reference to pathology and 
clinical features. 


Giant CELL Carcinoma (17 cases ) 


Pathologic observations: On the whole 
this group was distinguished without diffi- 
culty. These lesions presented a_hetero- 
geneous histologic appearance, Cell type 


*From the Departments of Surgery and Pathology, 
Vancouver General Hospital and Faculty of Medi- 
cine, University of British Columbia, Vancouver 
B.C. 
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varied in different tumours from those with 
large polyhedral cells (Fig. 1), sometimes 
with bizarre multinucleated cells, to spindle 
cell lesions simulating sarcoma (Fig. 2). 
All spindle cell lesions were placed in this 
group despite the inability to show definite 
origin from epithelial elements in several 
of them. 

Clinical observations: Sixteen cases were 
followed up. These were: 

(a) of equal sex incidence; 

(b) in patients 50 years of age or over. 

Only one person lived more than one 
and a half years after diagnosis, and died, 
like the others, of locally invasive disease 
at 30 months. The mean survival time was 
five months. The treatment, generally by 
combined surgery and irradiation, had no 
apparent effect on the course of the disease. 


SMALL CELL CARCINOMA (8 cases ) 


Pathologic observations: This was a less 
distinct group than the cases of giant cell 
carcinoma. The histologic appearance was 
that of a highly cellular proliferation of 
uniformly small cells. Often no organoid 
pattern was present, and the appearance 
may be impossible to distinguish from mal- 
ignant lymphoma (Fig. 3). In most in- 
stances, however, where sufficient sections 
were cut, foci bearing some semblance to 
solid alveolar or even acinar structures 
could be found, and this established the 
diagnosis with certainty (Fig. 4). We did 
not find the study of the reticulum pattern 
to be of great value. In one of the patients 
who died five years after diagnosis of inter- 
current disease with no autopsy, diagnosis 
was equivocal since malignant lymphoma 
could not be ruled out histologically. 

Clinical observations: All eight cases were 
followed up. These were: 

(a) predominantly in females (six of 

eight); 

(b) again in the older age group. The 
youngest patient was 46 and five out 
of nine patients were 70 years of age 
or older. 
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Fig. 1.—Giant cell carcinoma of thyroid, pleomorphic cell type (x375). Fig 2.—Giant 


cell carcinoma, spindle cell type (x375). 


In contrast to the giant cell lesions, this 
group showed marked variability. Only 
three were dead in less than a year, an- 
other two lived one to two years, and three 
lived five years or more. Of the three long- 
term survivors, one died at five years and 
three months of other causes (cerebral 
hemorrhage ), another is alive and well at 
five years, and the last is alive with disease 
at 12 years. 

The treatment applied was again surgical 
excision of as much involved tissue as pos- 
sible, with subsequent external irradiation. 
Judged by immediate response and the 30% 
five year survival, irradiation significantly 
affected the natural course of some. A more 
guarded prognosis than in giant cell car- 
cinoma is indicated. 


Squamous CELL CARCINOMA (2 cases ) 


Pathologic observations: There would ap- 
pear to be two types of squamous cell 
carcinoma of the thyroid, one a pure 
squamous carcinoma (Fig. 5), the other an 
adenocarcinoma of the thyroid with associ- 
ated squamous carcinoma (adeno-acan- 
thoma ). Both are readily identified. Where 
the changes of squamous carcinoma are 
frank and fairly extensive, the prognosis 
would seem to be that of the squamous 
rather than the adeno-carcinoma. 


Clinical observations: Both patients were 
older women (45 and 80 years) and suc- 
cumbed to their disease at three and four- 
teen months respectively. Though suscep- 
tible to x-ray in other sites the squamous 
cell carcinoma of the thyroid, in neither of 
the present examples, showed any response. 


Fig. 4. 


Fig. 3.—Small cell carcinoma of thyroid resembling lymphosarcoma and showing infil- 
tration of a vein wall (x375). Fig. 4.—Small cell carcinoma of thyroid showing focus of 
organoid pattern (x375). 





October 1958 THYROID 


ig. 5.—Squamous cell carcinoma of thyroid 
(x! 30). 


LYMPHOSARCOMA (2 cases ) 


Pathologic observations: These 

aie often difficult to distinguish when: 

(a) poorly differentiated, from small cell 
carcinoma (see above); 

(b) well differentiated, from 


Cases 


Hashi- 


moto’s disease. 
The present two cases lend point to the 
latter difficulty. 


In Case 1, the original tissue (Fig. 6) did 
not have all the features of Hashimoto’s 
disease, in that Hiirthle cell proliferation and 
lvmphoid follicles were absent, but the lympho- 
cytes appeared mature. Opinions from the 
Canadian Tumour Registry and Armed Forces 
Institute of Pathology favoured Hashimoto's 
disease but the possibility of lvmphosarcoma 
was also suggested. The recurrent lesion (Fig. 
7) was a poorly differentiated lymphoblastic 
lymphosarcoma and there was no doubt about 
the diagnosis. 


CANCER 75 

The biopsy from the second case resembled 
the original biopsy from the case above. Al- 
though lymphocytes were well differentiated, 
we believe that the almost complete replace- 
ment of thyroid parenchyma with lymphocytes 
in the absence of lymphoid follicles, plasma 
cells, and Hiirthle cell proliferation are criteria 
sufficient to differentiate the lesion from Hashi- 
moto’s disease. Other helpful features include 
the presence of mitoses and infiltration beyond 
the thyroid capsule. The problem is not clear- 
cut, however, since there are well documented 
cases of Hashimoto's disease in which lympho- 
sarcoma eventually developed. 

Clinical observations: The first case was in 
a man of 74 who died two months after a firm 
diagnosis of lymphosarcoma. Three years 
earlier Hashimoto's disease had been diagnosed 
by a biopsy. 

The second case is very recent—in a 62 year 
old woman who remains alive and well five 
months after a biopsy and irradiation. No con- 
clusions are merited about the effectivenesss of 
treatment from this small experience. 


RETICULUM CELL SaRcoMa (2 cases ) 


Pathologic observations: A distinction 
between reticulum cell sarcoma and 
lymphosarcoma on the basis of cellular 
morphology and reticulum formation is by 
no means sharp, and possibly no useful 
purpose is served by making it. The premise 
that reticulum cell sarcoma or struma reticu- 
losa is unique in its frequent metastases to 
the gastrointestinal tract remains to be 
proven. Furthermore, Winship’s observa- 
tion that American pathologists generally 
interpret these lesions as undifferentiated 
carcinomata, whereas in England there is a 


. ~~ 


Fig. 6.—Questionable Hashimoto’s disease of thyroid showing infiltration with mature 
lymphocytes (x500), Fig. 7.—-Lymphoblastic lymphosarcoma of thyroid. Same case as Fig. 6, 
showing transition to lymphoblastic lymphosarcoma after three years (x500). 





CANADIAN JOURNAL OF SURGERY 


Fig. 8. 
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Fig. 9. 


Fig. 8.—Reticulum cell sarcoma (Case 2) before radiation treatment. Fig. 9.—Case 2 after 


radiation treatment. 


distinct tendency to regard them all as 
of reticulum cell origin points to difficulties 
in diagnosis by purely histo-pathological 
means. 

Clinical observations: As these are rather 
unusual and controversial ‘*sions, brief 
summaries of the two cases are presented. 


Case 1.— This woman, aged 69, was seen in 
April 1954, with a right thyroid lump of six 
weeks’ duration. This adherent lobe was re- 
moved and surgery was followed by regional 
irradiation (Co®°—6300 r in 31 days). Recur- 
rence in the neck in August 1954, required 
further irradiation (6000 r). She died on Janu- 
ary 22, 1955, the immediate cause being 
respiratory obstruction caused by laryngeal 
oedema. At autopsy the neck was found to be 
clear but two visceral metastases were present 
in the stomach and right kidney respectively. 
Review of the original and autopsy slides led 
to a revision of the initial diagnosis from small 
cell carcinoma to reticulum cell sarcoma. 


Case 2.—A man, aged 53, presented in Aug- 
ust 1955, with marked swelling of the neck 
which had progressed for the previous eight 
months. There was associated hoarseness and 
dizziness. The lesion was biopsied and con- 
sidered to be a very undifferentiated small 
cell carcinoma of the thyroid (Fig. 8). This 
was treated by Co®® irradiation (5815 r t.d.) 


resulting in rapid dissolution of the mass and 
improvement of symptoms (Fig. 9). In Decem- 
ber 1955, he complained of indigestion. Barium 
meal examination showed an infiltrating lesion 
in the stomach. Gastroscopic biopsies were in- 
conclusive as to the nature of the growth. In 
September 1956, with progression of symptoms 
and hemorrhage, he was treated by epigastric 
irradiation with some symptomatic improve- 
ment. He finally died in December 1956, 16 
months after diagnosis and 24 months after 
the onset of symptoms. Autopsy revealed 
tumour infiltration in the thvroid and stomach 
and their immediate vicinities. Review of the 
original slides from the thyroid (Fig. 10) and 
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Fig. 10.—Reticulum cell sarcoma of thyroid (x5( 
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the autopsy slides led to the diagnosis being 
changed from small cell carcinoma to reticulum 
cell sarcoma. 

Both these cases proved quite sensitive 
to irradiation. Were it not for distant spread 
a better prognosis might pertain in these 
cases. 


SUMMARY 


Thirty-one cases of undifferentiated and 
m.scellaneous neoplasms occurring in a 
to:al series of 105 thyroid tumours have 
bc en reviewed. 

1. Giant cell carcinoma (17 cases) was 
confidently diagnosed by the pathologist. 
Of equal sex incidence, it occurred in the 
older age group (mean 65 years). The 
prognosis was invariably poor, the mean 
survival being only five months and the 
longest survival two and a half years. Treat- 
ment had no apparent effect on the course 
of the disease. 

2. Small cell carcinoma (eight cases) 
could be less confidently classified by the 
pathologist. There was a marked preponder- 
ance of females—six out of eight. One-third 
of the cases showed a surprising survival 
of five years or more, Radiation was the 
apparently effective agent in these long- 
term survivals. 

3. Squamous cell carcinoma (two cases ). 
This was susceptible of a positive patho- 
logic diagnosis and carried a prognosis com- 
parable to the giant cell lesion. 

4. Lymphosarcoma (two cases). Differ- 
ential diagnosis from struma lymphomatosa 
was a problem. No conclusions could be 
reached with respect to prognosis and ef- 
fectiveness of treatment. 


5. Reticulum cell sarcoma (two cases). 
This is an equivocal entity, Both the cases 
reported carried a poor prognosis despite 
good resolution of tumour locally with ir- 
radiation. 
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RESUME 

La matiére de cet article a été fournie par 
examen de 31 cas de cancers thyroidiens non 
différenciés observés au Vancouver General Hos- 
pital. Leur classification n’est pas facile, mais on se 
propose de les étudier en les rassemblant dans les 
groupes suivants: (a) carcinomes indifférenciés a 
nile géantes (17 cas); (b) carcinomes indif- 
férenciés a petites cellules (8 cas); (c) cancers 
divers, 4 cellules squameuses (2 cas); (d) a 
cellules réticulaires (2 cas); et (e) lymphosarcomes 
(2 cas). 

Les cancers a cellules géantes sont dun diag- 
nostic anatomopathologique facile du fait de 
lirrégularité des formes cellulaires (grandes 
cellules polyédriques 4 c6té de cellules plurinuclé- 
ées et de cellules fusiformes). Cliniquement, ce 
type de lésion se rencontre de fagon a peu prés 
égale chez les deux sexes vers la cinquantaine. La 
survie moyenne est de cinq mois environ. Le 
traitement, combinant la chirurgie et la radio- 
thérapie, semble inefficace. 

Les carcinomes a petites cellules sont constitués 
microscopiquement par des amas de petites cellules 
proliférant trés activement dans une _ anarchie 
architecturale trés marquée: ce n’est seulement 
que sur une grande série de coupes que l’on par- 
vient a retrouver ca et la des formations qui re- 
semblent vaguement a des acinus. Du point de vue 
clinique, cett forme prédomine chez les femmes 
de 50 ans ou plus. La durée de survie varie d’un 
a douze ans. Le pronostic est donc meilleur que 
dans le groupe précédent. Le traitement consiste 
également en l'association de la chirurgie et de la 
radiothérapie; d’aprés Tévolution, il semble que 
cette derniére soit utile. 

Cancer a cellules squameuses.—Histologiquement 
il s’agit soit d’un carcinome squameux pur, soit 
d'un carcinome squameux associé a un adéno- 
carcinome. Cliniquement, Jes deux malades 
appartenant a ce groupe étaient des femmes Agées 
de 45 et 80 ans, qui moururent toutes deux. Bien 
que dans d’autres localisations la radiothérapie soit 
efficace sur l’adénocarcinome, elle semble sans 
action ici. 

Le diagnostic anatomo-pathologique du lympho- 
sarcome est délicat. La confusion est possible avec 
le carcinome indifférencié a4 petites cellules. Les 
deux cas traités dans ce service—un homme de 74 
ans et une femme de 62 ans—ne permettent de 
tirer aucune conclusion d’ensemble. 

Le diagnostic histologique entre le lympho- 
sarcome et le sarcome 4d cellules réticulaires est 
difficile; 4 tel point que des divergences de vue 
existent entre les écoles américaine et anglaise. Le 
premier cas présenté—une femme de 69 ans opérée 
et irradiée qui mourut 6 mois plus tard—et le 
second—un homme de 53 ans traité seulement par 
irradiation qui décéda 18 mois plus tard—pré- 
sentérent tous deux des métastases au niveau de 
Yestomac. Le pronostic est donc trés mauvais, bien 
que la tumeur primitive se fit montrée trés sensible 
a Virradiation. 
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THE PRESENT STATUS OF EXTRACORPOREAL CIRCULATION® 


ANTHONY R. C. DOBELL, M.D., JOHN R. GUTELIUS, M.D., GORDON M. KARN, M.D., 
and DAVID R. MURPHY, M.D., Montreal. 


Ir 1s five years since the first successful open 
intracardiac operation was performed, a 
mechanical pump oxygenator being used 
to maintain cardiorespiratory function while 
the heart was incised and corrective surgery 
performed.® Since that time the technique 
has spread to many medical centres, and 
as experience has been gained, the risk of 
extracorporeal circulation has diminished 
to the point where the indications for its 
use have broadened to include lesions 
previously operated upon by other tech- 
niques, and lesions producing only mild 
symptoms. Extracorporeal circulation has 
come into its own as the surest method for 
performing deliberate corrective intracar- 
diac surgery. In considering the present 
status of pump oxygenators it must be 
remembered that there are several different 
types of apparatus that work well, although 
not all types work well for everyone. Often 
overlooked is the importance of team-work, 
first in the experimental surgical laboratory 
and later in the operating-room. A good 
team with poor equipment may well sur- 
pass a poor team with good equipment. 


A concept of the current status of extra- 
corporeal circulation might perhaps be 
obtained by considering some of the tech- 
nical problems that have been overcome. 


ANTICOAGULATION 


Pump oxygenators are composed of 
plastic tubing through which the blood is 
detoured to chambers of plastic, pyrex 
or stainless steel containing varying amounts 
of stainless steel or plastic within them. 
Heparin has been used to prevent any blood 
clotting in the extracorporeal circuit. When 
experience has been gained, operations may 
be safely performed on heparinized patients, 
although occasionally bleeding from the 
chest wall may begin after the heparin is 


*From the Department of Experimental Surgery, 
McGill University and The Montreal Children’s 
Hospital, Montreal, Quebec, Canada. This work 
has been mares in part by grants from the 
Department of National Health and Welfare and 
the National Research Council. 


given. Such bleeding is not a generaliz:: 

uncontrollable ooze but rather a flow fro: 

one or more small vessels which may ' 

clamped and ligated in the conventior, 

way. There seems little point in reduci): 

the heparin dose to the absolute minimu:: 

for clotting is then a danger. We have given 
2.5 mg. per kg. to the patient and have 
added 20 mg. to each 500 c.c. of donor 
blood. That heparin could be neutralized 
by protamine sulfate was shown by Jorpes 
and his colleagues,’ and much work on the 
interaction of heparin and protamine has 
been done by Jaques.® The dosage of pro- 
tamine currently being given following by- 
pass varies but is usually close to the dosage 
of heparin. We have given a dose to equal 
that of the heparin but, if clots were not 
seen in the wound before closure, a second 
dose equal to half the first dose has been 
given. It is important that the protamine 
be given slowly for it may cause a transi- 
tory hypotension. We have given it in a 
dilute solution over a period of several 
minutes. 


THE Pumps 


The pumps in general use today have 
no moving parts in contact with the blood, 
propulsion being achieved by the rhythmic 
external compression of flexible tubing, In 
this way the plasma hemoglobin concen- 
tration, which is used as an indicator of 
red cell destruction, can be kept at a low 
level. Heemolysis may also result from tur- 
bulent flow at a point of constriction in 
the extracorporeal system or from poorly 
machined connectors between plastic 
tubing. The connectors now available are 
mirror-polished internally, and the interniil 
diameter of the connector is equal to that 
of the plastic tube which must be stretched 
over it. In this way constrictions and eddy 
currents are avoided. 

Although some pumps in the past weie 
designed to produce a pulsatile flow, ths 
has not been found necessary and none cf 
the pumps in common use produce a pulse 
pressure in the normal range. 
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Drainage of venous blood from the venz 
cave is best achieved by gravity. The veins 
are cannulated by large bore catheters that 
leal to a chamber open to the atmosphere 
placed at a level about 60 cm. below the 
right atrium. In this way the venous blood 
is Jrained by a siphon system. Drainage 
is inore satisfactory than when the system 
is closed, with a pump sucking blood from 
the cavze and pumping it to the oxygenator, 
for here there is a tendency for the vein 
wall to collapse around the catheter. Having 
dr: ined the blood into the venous chamber, 
one pump is used to pump it to the 
oxygenator and another to pump the arterial 
bleod from the oxygenator to the patient. 


[THE OxyYGENATOR 


Oxygenators in use today are of three 
basic types: (1) Film type,’® (2) Bubble 
type,t (3) Membrane type.*:* In the film 
type a thin layer of venous blood is ex- 
posed to a constant flow of oxygen; oxygen 
is taken up and carbon dioxide given off 
by virtue of the gradient in the partial 
pressures of these gases in the blood and in 
the gas flowing over it. The film may be 
produced by pumping the blood over 
stationary vertical wire mesh screens or 
by slowly rotating a series of parallel discs 
in a shallow trough of blood. In the bubble 
oxygenator the oxygen is simply bubbled 
through the column of blood. This is a 
perfectly satisfactory way to oxygenate 
but it introduces the problem of defoam- 
ing, for the blood is stirred into a froth 
in the oxygenating process. Defoaming is 
done with commercial antifoam, a thick 
paste containing silicone, to which the 
blood is exposed in a settling chamber. 
There are experimental and theoretical ob- 
jections to the bubble oxygenator based 
on the possibility of embolism of gas or 
of antifoam. We have raised these objec- 
tions based on our own experience, but 
we recognize that the bubble oxygenator 
has performed magnificently for Lillehei 
and his associates in Minneapolis and for 
Cooley in Houston. In Canada, Callaghan 
has used this type of oxygenator with suc- 
cess. In our hands the margin of safety 
has been much narrower with the bubble 
oxygenator than with the film type. 
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The membrane oxygenator has been de- 
veloped mainly by Clowes* of Cleveland 
and by Kolff* of the same city, who ob- 
served the incidental oxygenation that took 
place in his artificial kidney. Here a very 
thin membrane (formerly of polyethylene 
but currently of teflon) is interposed be- 
tween blood and gas as a sort of synthetic 
alveolar wall. The transfer of gases takes 
place through this membrane. The avoid- 
ance of a blood-gas interface is looked on 
as an improvement but, although it has 
been used successfully for clinical cases, 
the membrane oxygenator is not yet in 
widespread use. 


STERILIZATION 


Many pump oxygenators include parts 
made of lucite, which is non-autoclavable. 
This plastic has been used because of its 
transparency, there being a general reluct- 
ance to have any glass in contact with the 
blood. The equipment was formerly cold 
sterilized according to accepted techniques 
using a bactericidal solution, but there has 
been dissatisfaction with such methods as 
occasional positive blood cultures have been 
obtained. Ethylene oxide sterilizers are 
effective, but these sterilizers are not yet 
standard hospital equipment. We have used 
a chlorine-liberating substance “Warexin”.* 
which is claimed to be bactericidal, spori- 
cidal and fungicidal and which has the 
added advantage that it breaks down into 
a non-toxic end product, thus requiring less 
rinsing than the sterilizing agents formerly 
used. Pump oxygenators containing only 
stainless steel, malleable plastic or pyrex 
are completely autoclavable. 


TEMPERATURE 


Body temperature will drift down during 
cardiopulmonary by-pass unless there is a 
system of warming the blood in the pump 
oxygenator. Not all machines have this 
equipment, nor is it always effective. Some 
machines have an electrical heating unit 
buried in the wall of the oxygenator, which 
seems to be the tidiest system. Use of a 
water bath is more clumsy, as is the tech- 


ee Chemical Company, Long Island City, 
N.Y. 
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nique of playing heat lamps on the oxy- 
genator. A degree of temperature regula- 
tion can be obtained by warming the patient 
on a heating mattress, but normal body 
temperature cannot be maintained by this 
method alone, and in infants the body tem- 
perature may drop below 30° C., despite 


the warming machine. The larger the pa- 
tient the easier it is to prevent hypothermia 
by using the warming mattress alone. 


A slight drop in temperature may do 
no harm and in fact may add a margin 
of safety to the operation, for the tissue 
oxygen requirements are diminished. How- 
ever, temperatures below 30° C, are un- 
desirable because of increased myocardial 
irritability, and with physiological perfusion 
at a normal flow rate there is no need for 
the benefits of hypothermia. It seems 
preferable to us to eliminate this variable 
entirely by incorporating a_ satisfactory 
heating unit in the apparatus. 


BLoop REQUIREMENT 


Most pump oxygenators require from 
2000 to 3000 c.c. of donor blood for priming 
before by-pass. In addition to this heparin- 
ized blood which is drawn the morning 
of operation, two or three pints must be 
drawn to replace possible blood loss during 
by-pass. The procurement of these eight 
odd pints of heparinized blood imposes a 
severe administrative problem, for the 
prospective donors must be contacted and 
present themselves for cross-matching some 
time before giving the blood. When they 
have been satisfactorily matched against 
the patient, arrangements are made for the 
donors to return on the morning of 
operation to give blood. The difficulty in 
arranging for sufficient fresh blood for a 
patient of a rare blood group can easily 
be imagined. We have been fortunate in 
having the complete cooperation of the 
Canadian Red Cross. In some areas the 
problem has been reduced by enlisting 
convicts as donors. 


BLoop BALANCE 


The maintenance of a normal blood 
volume requires special attention in extra- 
corporeal procedures, for in these opera- 
tions a large transsternal incision is made, 


the patient is heparinized and during he 
period of cardiopulmonary by-pass chan-ses 
may occur not only in the patient’s blcod 
volume but in the blood volume of he 
apparatus. The avoidance of hypervoleer iia 
or hypovolemia is most critical in patie its 


weighing less than 10 kg., for small vavia- | 


tions may seriously deplete or flood their 
vascular system. In some pump oxygenators 
it is possible to maintain constant the 
volume of blood in the apparatus. This 
is one of the virtues of the screen oxygena- 
tor that we have employed.* The main- 
tenance of blood balance then becomes a 
matter of making accurate measurements 
of blood loss and replacing the loss by 
blood transfusion in the conventional 
manner. 

An illustration of recordings in a clinical 
case at The Montreal Children’s Hospital 
is shown in Fig. 1. The table form is modi- 
fied from that used by Theye and Kirklin 
at the Mayo Clinic." 

Our system of recording blood outlet 
and intake is as follows: 

1. Sponges and drapes are weighed be- 
fore operation and soaked sponges are 
weighed as discarded to indicate blood loss 
from the operative field. 


2. Immediately after the chest has been 
entered, the hard rubber catheters to be 
used for postoperative drainage are placed 
in each thoracic cavity through stab wounds 
and connected to gentle wall suction 
through a measuring chamber. Thus, pool- 
ing of blood in the thorax is prevented, The 
standard operating aspirator is also led out 
to an accurately calibrated chamber. 

3. Allowances are made in advance for 
certain steps which, in our experience, have 
caused blood loss, for example, the insertion 
of caval cannulas. 

4. Blood removed as samples is accur- 
ately measured and replaced. At interv ils 
throughout the procedure the loss accunuu- 
lated in each of the above categories is 
recorded as in Fig. 1. 


*The Mark Company, Randolph, Mass. 





to 
wi 
al 
all 
ge 
en 
Wi 
thi 
co 
flo 
of 

flo 
su 
the 
sic 
mi 
ary 
Wi 
pu 
ve 


October 1958 EXTRACORPOREAL CIRCULATION 


Visual |Samples 
and 


and 
misc. | tubing 


Time 
ant 
remarks 


Net 
out 


Table 
saline 


Hep. 
blood 


| 
| Gross 
out 


Chest Wall | 
suction | suction 


Weighed 


oss 


| Saline 





10:10 


| 25 165 


25 





50 50 | 15 
| oe | 
100 


10:20 5 2: 2% 5 | 310 





35 
125 100 380 


35 


00 405 





35 
175 100 


35 
10:40 200 100 | 550 
| 35 | 


10:45 5 | 200 | 100 


685 





35 

100 820 
35 

100 
35 

100 


Pre perf. 10:50 200 





Pe: fus. 11:05 250 895 | 





Po-tperf. 1075 1075 1010 





11:30 250 


v0 | 
100 | 1210 
109 | 
70 ‘| 
100 | 
100 | 1330 


11:45 1210 1085 


1297 


12:00 1297 1260 





Date: Dee. 1957 


Name 


Number CASE § 


Date MITRAL INSUFF. 





—Sample blood balance record. 


A Dry FIELD 


Although the objective has always been 
to perform definitive open-heart surgery 
within a dry surgical field, this has not 
always been possible. The cannulas divert 
all caval venous blood to the pump oxy- 
genator, but the coronary venous blood 
empties directly into the right atrium by 
way of the coronary sinus. In addition to 
this flow, which must persist as long as the 
coronary arteries are perfused, there is a 
flow of blood into the left atrium by way 
of the pulmonary veins. This blood will 
flood into the surgical field whenever the 
surgeon is operating within the left side of 
the heart, or if he is operating in the right 
side and a septal defect exists, A moment 
might be spent in considering this pulmon- 
ary venous blood. With the right heart 
widely open, there is no flow through the 
pulmonary artery, and the pulmonary 
venous blood must therefore come from the 


bronchial arteries. This is blood that is 
injected into the aorta by the heart-lung 
apparatus and, entering the intercostal 
arteries, flows through the bronchial arteries 
to the pulmonary veins. 

There is thus a varying flow into both 
the right and left sides of the heart during 
total cardiopulmonary by-pass. This blood 
must be aspirated from the surgical field 
and led back to the venous side of the 
heart-lung machine. A few years ago, when 
some operations were done with a blood 
flow much below normal, the flow back 
to the open heart was much reduced and 
this blood was simply aspirated and dis- 
carded. Today, however, perfusions are 
being carried out at physiological flow rates 
and the volume of intracardiac blood is too 
great to permit its discard. Coronary venous 
blood alone is estimated to equal about 7% 
of caval venous return.’ In the event of 
elective cardiac arrest during cardiopul- 
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monary by-pass, coronary venous flow is 
eliminated. 


AIR EMBOLISM 


Systemic air embolism is a danger when- 
ever the left side of the heart is open to 
the atmosphere. This situation exists when 
the left heart is opened, as in the perform- 
ance of mitral annuloplasty, or when the 
right side of the heart is opened and a 
septal defect exists. If the heart has been 
arrested, no air will be ejected into the 
aorta by the left ventricle and the problem 
is one of filling the chambers of the heart 
completely with blood before the heart is 
restarted. If the heart has not been arrested, 
the left ventricle is still unable to eject air 
or blood into the aorta when that chamber 
is open to the atmosphere. Thus, with the 
right ventricle widely incised for the repair 
of an interventricular septal defect the con- 
tents of the left ventricle simply flood into 
the right ventricle during systole, and it is 
only when the defect has been closed that 
the ventricle is capable of ejecting its 
contents into the aorta against the normal 
blood pressure that exists in the aorta 
during by-pass. Similarly, in mitral insuffi- 
ciency the contents of the left ventricle 
simply flow back into the left atrium until 
the insufficiency has been corrected and 
the interventricular pressure can reach the 
level required to open the aortic valve. 
The avoidance of air emboli in these con- 
ditions has not been difficult. We have 
attempted to increase the margin of safety 
by not emptying the left side of the heart 
during defect closure. Following mitral 
annuloplasty through a left atrial approach, 
we have carefully filled the left ventricle 
with blood and massaged the aortic leaflet 
of the mitral valve against the anterior wall 
of the left ventricle to prevent trapping of 
air in this pocket. 

Not aspirating on the left side of the 
septum is probably more important during 
closure of an atrial than a ventricular septal 
defect, for here, the mitral valve and ven- 
tricular septum being normal, any air find- 
ing its way into the left ventricle may be 
ejected into the aorta on ventricular systole. 


ACID-BASE BALANCE 


The various methods of achieving e»- 
change of oxygen and carbon dioxide ii 
the artificial lungs have been discusse:! 
above. Serial observations of blood pk, 
plasma CO, tension and bicarbonate lev: | 
in our laboratory and in clinical cases hav > 
shown that the following five facets of 
these procedures are important: 

1. The effects of thoracotomy and of 
artificial respiration by the anesthesiologist. 

2. The state of the donor blood. 

3. The gaseous environment and effici- 
ency of the oxygenating system. 

4. The flow rate and blood pressure 
during perfusion. 

5. The early postoperative period. 


The pH of the blood will remain within 


li . BHCO 
roughly normal limits if the ratio >-66 


remains at about 20 to 1.* To simplify: 
the denominator of carbonic acid content 
is a function of respiration, while the 
bicarbonate content or numerator gives the 
value of the buffer reserve and, if depressed, 
reflects loss of the ability to buffer acid 
products of metabolism. 

It has been noted here and elsewhere 
that vigorous ventilation of the patient with 
a thoracotomy, particularly if young or in 
the supine position, will lead to a depression 
of pCO.. In addition, because of this change 
and by the very nature of the operative 
circumstances, there will be some depres- 
sion of bicarbonate values. Thus, the pH 
will remain normal with maintenance of the 
ratio at 20 to 1 and a state of compensated 
respiratory alkalosis. 

To this relatively simple state is then 
added the complicating factor of mixture 
of blood from the pump oxygenator which, 
in fact, may be several times the volume of 
the patient. In our observations in the 
laboratory the pH, pCO, and CO, combi: - 
ing power of donor blood are relatively 
normal; however in clinical cases where 
venous blood is withdrawn using a tourn - 
quet on the arm, there has been a unifor 
drop in pH of donor blood to about 7.2 wit 
accompanying depression of bicarbonate. 
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Before the by-pass this donor blood is 
used to fill the pump oxygenator and it is 
recirculated through the oxygenator prior 
to the attachment of the apparatus to the 
patient. In this process the carbon dioxide 
i: blown off and the pH rises although the 
bicarbonate remains depressed (Fig. 2). 
Thus, perfusion is begun in a patient with 
a normal pH but depressed bicarbonate 
»yntent and carbon dioxide tension, using 
slood which has a normal pH but again 
some depression in both the numerator 
aad denominator of the Henderson-Hassel- 
ach ratio, which then remains near 20 to 1. 

After a typical perfusion, pH is still 
vithin reasonably normal limits, as in Fig. 
3 with depression in both carbon dioxide 
tension and bicarbonate content, as ex- 
plained above. As the operation is com- 
pleted and the patient breathes on his own, 
carbon dioxide will be accumulated and 
the metabolic acidosis previously masked 
by the low carbon dioxide tension will be 
revealed. If necessary, this is easily treated 
by administering sodium bicarbonate, and 


preferably this is begun immediately after 
perfusion when the depressed blood bicar- 
bonate value, despite normal pH, is re- 
corded. 


The above comments are based on our 
clinical experience. We have had no prob- 
lem with management. It would, of course, 
be desirable to collect donor blood with 
a normal bicarbonate and pH. We do not 
feel that perfusion per se will be 
the cause of much depression of 
bicarbonate as long as normal 
cardiac output is maintained. We 
are at present investigating in 
our laboratory various methods of 
blood collection for these pro- 
cedures. 


ELECTIVE CARDIAC ARREST 


There are obvious technical 
advantages in having a motionless 
heart. Over the past three years 
cardiac arrest® has become _in- 
creasingly popular and some 
centres make almost routine use 
of the method. There are two 


cardioplegic agents in use—potas- 


o 


pCOz-mM.HG 
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Fig. 2.—Acid-base changes in donor blood before and 


after filming oxygenator. 


sium citrate and acetylcholine. Whichever 
is used is injected into the base of the aorta 
proximal to a clamp in such a way that the 
drug perfuses the coronary arterial system. 
We have used a solution of 2.5% potassium 
citrate in oxygenated blood. Arrest occurs 
immediately, usually requiring less than 
50 c.c, Normal action is returned by re- 
moving the aortic clamp and allowing 
coronary flow to recommence. 

Potassium blocks reception of stimuli by 
the heart muscle and complete arrest is 
obtained. Oxygen consumption is reduced 
to 5% of normal.'* On the other hand, 
return of heart beat may be delayed after 
restoration of coronary perfusion. 


NO.5 MI I4KGM 
100% Oz 4L/MIN 
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BY-PASS 





3 
HOURS 


Fig. 3.—Serial acid-base changes of arterial blood during opera- 
tion and in early postoperative period. 
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Acetylcholine gives functional but not 
complete electrocardiographic arrest and, 
since there is merely a block in transmission, 
stimuli to the muscle will cause isolated 
ventricular beats. Cardiac oxygen consump- 
tion is reduced to 30% of that in the normal 
beating heart. It is said that normal 
function returns more quickly with this 
method. 

Advantages of arrest include technical 
convenience, reduced risk of air embolism, 
and reduced blood return to the heart via 
the coronary sinus. In some cases the nature 
of the lesion may make it preferable to 
have a beating heart so as to better gauge 
the efficiency of repair. Thus, in the repair 
of mitral insufficiency, continuance of the 
beat allows one to gauge when insufficiency 
has been satisfactorily repaired. 

The indications for intentional cardiac 
arrest vary from centre to centre. At The 
Montreal Children’s Hospital it is used in 
all cases at the moment except for atrial 
septal defects and mitral insufficiency. 


INDICATIONS 


In our opinion there are two steps to be 
achieved in any centre beginning to use 
the pump oxygenator. First of all, the 
surgical team must prepare itself in the 
laboratory so that cardiotomy may safely 
be carried out on animals. The operations 
must be done methodically in an atmos- 
phere of confidence, When these goals have 
been attained, operations may be performed 
on patients with a limited life expectancy 
having lesions not correctable by other 
means. This does not mean that very 
seriously ill cases should be treated ex- 
clusively, since the failure rate in this type 
of patient would be very high anywhere 
and discouragement might lead to cessation 
of attempts in this field. Nor, on the other 
hand, do we feel that it is justified to begin 
with cases which may be operated on with 
less risk using hypothermia, such as cases 
of isolated valvular pulmonary stenosis. 

Secondly, once confidence in clinical ap- 
plication has been achieved, elective surgery 
may begin. Mortality in this phase must be 
evaluated according to the lesion attacked; 
all cases should not be lumped together, 
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regardless of type. Operation is not sug- 
gested for completely asymptomatic pa- 
tients as it is in cases of patent ductu 
arteriosus, but it is reserved for patient; 
with haemodynamically significant lesion; 
that have produced symptoms, The symp- 
toms may be mild such as failure of norma! 
development, increased fatigability or mil: 
exertional dyspnoea, but in the face of « 
significant hamodynamic lesion, demon- 
strated by careful and thorough cardia 
catheterization, operation is advised. If de- 
terioration is not too rapid, operation shoul 
be deferred at least until a child has reache«| 
a weight of 20 Ib. In cases of left to right 
shunt with greatly increased pulmonar 
blood flow, operation should not be delayed 
once any deterioration has begun, for not 
only will a failing heart increase the opera- 
tive risk but pulmonary arteriolar changes 
may progress to the point where corrective 
surgery is impossible. 

Extracorporeal circulation using a pump 
oxygenator is accepted as the method of 
choice for dealing with interventricular 
septal defects, interatrial septal defects 
of the ostium primum type, and arterio- 
ventricularis communis. Isolated pulmonic 
stenosis of the infundibular type lends it- 
self well to this technique. As experience 
is gained, it is likely that the simpler atrial 
septal defects of the secundum type will 
be repaired in this way for, although hypo- 
thermia has been generally satisfactory, the 
surgeon may be pressed for time when the 
defect is large or anomalous pulmonary 
venous drainage is present. We have had 
uniform success with both techniques in 
a small series of patients. 


In acquired heart disease, extracorporeal 
circulation has permitted the excision of 
aneurysms of the ascending aorta. The 
technique is also under evaluation in other 
types of heart disease, notably mitral in- 
sufficiency, in which the reports to date 
have been encouraging. Acquired aortic 
stenosis represents an anatomical derang:- 
ment that may be impossible to corre -t 
despite one’s ability to see the valve. Co»- 
genital aortic stenosis on the other hand is 
well suited to open surgery using the pun.p 
oxygenator. 
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We have not had experience with open- 
heart surgery for tetralogy of Fallot. Here 
opinion is divided, although the dividing 
line may be shifting. The systemic-pulmon- 
ary anastomosis of Potts or Blalock has 
»rovided satisfactory results in many cases, 
despite the fact that anatomical correction 
of the various anomalies has not been 
varried on. As an alternative operation, 
open-heart surgery now offers the possibility 
complete anatomical correction. This 
sarries with it a mortality somewhat greater 
han the systemic-pulmonary shunt. The 
ipproach to this condition has varied from 
centre to centre depending mainly on the 
degree of satisfaction with the extracardiac 
shunt. 


There are other conditions for which 
extracorporeal circulation may provide an 
effective operation. Hope for complete 
physiological correction of transposition of 
the great vessels lies in a technique of 
intra-atrial venous transposition whereby 
pulmonary venous blood is directed to the 
tricuspid valve and systemic venous blood 
is directed to the mitral valve. In acquired 
lesions, should satisfactory valve prostheses 
become available, aortic stenosis and in- 
sufficiency might be corrected. The possi- 
bility of using this technique for coronary 
artery disease is an exciting one. Not only 
might the diseased coronary arteries be 
dealt with directly, but also a patient after 
severe infarction might be supported tem- 
porarily by an extracorporeal pump oxy- 
genator. Success in just such a case has been 
reported by Stuckey et al.'” 


EXTRACORPOREAL CIRCULATION IN THE 
LABORATORY 


In order to operate successfully on 
animals, the same methodical attention to 
detail must be given in the laboratory as 
is given in the hospital operating-room. 
There are a few basic differences in dog 
work, which it may be wise to mention. 
Dogs do not withstand bilateral thora- 
cotomy well. Cardiac arrest is very poorly 
tolerated in the dog, and very few have 
been able to attain more than the occa- 
sional survival after cardiotomy and arrest, 
although the individual procedures may be 
easily withstood. 
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Research may now proceed along several 
lines. First of all, basic research on refine- 
ment of the pump oxygenator may be 
carried out; no one presumes that the final 
or best method has been achieved and 
more will be said about this later. Secondly, 
the ability to exclude the heart from the 
circulation permits study of cardiac metab- 
olism with measurements of arteriovenous 
differences of various substances. Study of 
the cardiac conduction system is also pos- 
sible, as is dynamic study of myocardial 
circulation and valve function. Study of 
differential myocardial cooling is possible. 
Thirdly, extracorporeal circulation can be 
used to perfuse organs selectively. Thus, 
the liver of a dog in shock can be per- 
fused at normal blood pressure. Fourthly, 
at the moment perhaps most work is being 
done on refinement of surgical technique, 
particularly valvular reconstruction and de- 
velopment of valve prostheses. 


THe IDEAL OxYGENATOR 


We may conclude with some speculation 
on the ideal features of a pump oxygenator. 
Certainly we have not achieved the final 
apparatus as yet. Furthermore, it is conceiv- 
able that different types may be indicated 
for various cases, for example, supportive 
care as opposed to open-heart surgery. Also, 
combiration with hypothermia may yet be 
found to be worth while, although at the 
moment prevention of significant hypo- 
thermia seems important. 


Experience would indicate the following 
ideal qualities: 

1. Low blood volume.—With increasing 
use of these procedures, the drain on blood 
banks will become severe unless the amount 
of donor blood needed to prepare the 
machine for perfusion is reduced. 

2. Simplicity—The complexity of some 
of the present systems makes the team re- 
quired to perform such operations often 
cumbersome and expensive. 


3. Proof against error—In addition to 
simplicity, the removal of risks such as 
are involved in electrical power failure 
would be of value. 


4. Ready maintenance of constant ma- 
chine blood volume.—Allowance for this is 
not made in all pump oxygenators, and in 





86 CANADIAN JOURNAL OF SURGERY 


those where it is present improvement can 
still be made. 

5. Ease of cleaning and _sterilization.— 
If not disposable, the pump oxygenator 
should be readily cleanable and able to 
withstand autoclaving, which is superior to 
common methods of cold sterilization both 
in speed and simplicity. 

6. Absence of the gas-blood interface.— 
On theoretical grounds the physiochemical 
changes which may occur at a gas-blood 
interface are disturbing. The membrane 
oxygenator of Clowes* interposes a plastic 
“alveolar membrane” between gas and 
blood. 


7. Efficient oxygen saturation at high 
flow rates.—Full oxygen saturation, of 
course, is necessary from any artificial oxy- 
genator, and we feel that it should be able 
to provide this level at high flow rates so 
as to simulate normal cardiac output. This 
means a capacity of 6000 c.c. per minute. 
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RESUME 


Les problémes de la circulation extracorporelle 
prennent de plus en plus d’importance a l’heure 
actuelle avec le développement de la chirurgie 
cardiaque. Dans des centres toujours plus nom- 
breux, on forme des équipes et l’on expérimente 
des appareillages de types divers, en vue de la 
mise au point de cette nouvelle méthode. Celle-ci 
souléve de nombreux points problématiques que 
nous allons passer en revue, en essayant de nous 
rendre compte comment il est possible d’en 
triompher. 

Lutte contre la coagulation sanguine. — Les 
pompes oxygénatrices sont construites avec les 
matériaux suivants: pyrex, plastique et acier in- 
oxydable. Le sang qui y circule contient de 
Vhéparine, et le patient lui-méme devra étre pré- 
paré avec cette drogue, par l’administration de 
2.5 mg./kg. avant l’intervention. L’héparine peut 
étre neutralisée en cas de besoin par le sulfate 
de protamine injecté en solution diluée. 


Probléme du pompage.—ll faut éviter tout con- 
tact direct du sang avec des parties mécaniques en 
mouvement; c’est pourquoi les pompes modernes 
agissent par écrasement latéral d’un tube élastique 
La surface interne de tous les conduits et raccords 
meétalliques devra étre polie. Le drainage du sang 
du malade se fait par de gros cathéters introduits 
dans les veines caves, par simple gravité, dans un 
récipient collecteur ouvert 4 la pression atmos- 
phérique, placé 4 60 cm. en dessous de loreil- 
lette droite; de la, il est aspiré dans l’oxygénateur 
et retourné au patient. L’absence de succion au 
niveau des veines caves prévient leur affaissement. 
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Voxygénation. — Les appareils 
oxygénateurs dont le principe repose sur le bar- 
botage de loxygéne dans le sang permettent un 
evcellent échange des gaz, mais créent de graves 
risques d’embolies. Actuellement, on étudie des 
appareils dans lesquels une fine membrane plas- 
ti jue interposée entre le sang et le gaz joue le 
r-le de la paroi alvéolaire. 

Méthodes de stérilisation.—Différentes méthodes 
.nt décrites; elles devront varier selon les maté- 

iux utilisés dans la construction de l'appareil. 

Contréle de la température.—Lorsque le circuit 

en marche, la déperdition calorique est tou- 
irs assez importante. Une légére hypothermie 

‘st pas nuisible; elle augmente méme la marge 

sécurité de Jintervention en réduisant le 
;étabolisme des tissus. Cependant il est bon de 
évoir un systeéme iubuctlane. 

Récolte du sang.—L’ensemble du circuit requiert 

iviron trois litres de sang. On concoit que la 
ecolte d'une telle quantité—surtout s'il s’agit d’un 
groupe rare—puisse poser des problémes adminis- 
tratifs. Cependant, les donneurs doivent étre 
rassemblés 4 temps et les épreuves de compati- 
bilité soigneusement effectuées. 

Conservation du volume sanguin.—Le volume 
sunguin en circulation peut varier, par suite notam- 
nent d’hémorragies ou de fuites dans l'appareil. 
Les précautions nécessaires devront étre prises a 
cet effet, et on devra disposer de flacons de sang 
de réserve. Dans certaines interventions, une perte 
importante peut provenir des retours veineux 
coronaires ou pulmonaires, qui, contrairement a 
ce qui est pour les retours caves, ne sont pas 
drainés dans l’appareil. Il faut alors aspirer ce 
sang et le remettre dans le circuit. 


Technique de 


OPTIMUM FLOW RATE WITH 
EXTRACORPOREAL CIRCULATION 


Andersen of Buffalo (Surgery, 43: 1021, 
1958) discusses the optimum flow rate when 
extracorporeal circulation is being used and 
warns against low flow rates in the following 
terms: 

“Although it is known that patients may 
tolerate a certain duration of shock and yet 
survive, no one would argue that it is a de- 
sirable state or one to be deliberately en- 
couraged. It is more reasonable to suppose 
that extracorporeal circulation with a sub- 
normal flow rate is desirable except from the 
standpoint of increasing the ease of technical 
performance and permitting the use of less- 
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Lutte contre les risques d’embolies.—L’embolie 
gazeuse est un danger constant lorsqu’on opére sur 
le coeur gauche, ou sur le cceur droit avec une 
cloison incomplétement obturée. Ce danger n’existe 
cependant qu’au moment de la fermeture du 
coeur, et sera évité par le remplissage soigneux 
des cavités. 

Contréle de Vléquilibre acidobasique._Le pH 
sanguin dépend principalement de la_ relation 
BHCO?/H2CO3, qui est 4 maintenir dans un 
rapport de 20/1. Au commencement de linter- 
vention, le sang des donneurs, prélevé par ponc- 
tion veineuse sous garrot, présente une légére 
diminution de la concentration des bicarbonates; 
aprés en avoir rempli l'appareil, il faut le faire 
circuler avant de connecter le malade au circuit; 
de cette fagon, bien que le taux des bicarbonates 
reste inférieur 4 la normale, on rétablit un pH 
correct en diminuant la concentration du gaz 
carbonique. Mais, aprés lopération, il faudra 
guetter l’apparition de l’acidose et l’enrayer par 
administration de soluté bicarbonaté. 

Arrét du cceur.—L’obtention d’une immobilité 
compléte du coeur est techniquement trés avan- 
tageuse. On utilise 4 cette fin la perfusion du 
systéme coronaire par le citrate de potassium ou 
l'acétylcholine. 

La technique de la circulation extracorporelle 
est la salted de choix dans les interventions sur 
les défauts de la paroi interventriculaire, les com- 
munications auriculo-ventriculaires et les sténoses 
pulmonaires. D’autres_ indications viendront 
sajouter a celles-la lorsque l’expérience dans ce 
domaine augmentera. Cette technique, appliquée 
a lanimal, se révéle fondamentale dans le travail 
de recherche. Les auteurs concluent en énumérant 
les qualités que devrait posséder l’appareil parfait. 


than-adequate pump-oxygenators. When low 
flow rates are used it should be with the 
realization that the factor of time is of great 
importance, that the tolerance is limited, and 


that physiologic abnormalities are being 
created which subsequently must be corrected. 
The only possible justification for their use 
must lie in the possibility of a protective re- 
distribution of blood flow at low perfusion 
rates which could maintain adequate blood 
flow to the vital organs at the expense of the 
less vital. Further studies of this subject and 
of the actual tolerance to various levels of 
circulatory rate are in progress; until these 
factors are better understood, we must con- 
clude that the safest course to follow is the 


>» 


maintenance of a ‘high flow’. 
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CASE REPORTS 


CHOLEDOCHUS CYST WITH ASSOCIATED CARCINOMA® 


A. D. McKENZIE, M.D., F.R.C.S.[C], J. T. SANDY, M.D., F.R.C.S.[C] and 
D. O. ANDERSON, M.D., Vancouver, B.C. 


Asout 200 cases of choledochus cyst have 
been described in the literature. Many 
reports have been of one or two cases, ex- 
ceptions being a particularly fine report 
of six cases by Walton® and a large series, 
now more than 52 cases, in children, col- 
lected by Gross.! Only one instance of 
choledochus cyst and carcinoma has come 
to our attention, a squamous cell carcinoma 
reported by Irwin and Morison in 1944.* 
It was thought that a recent experience with 
choledochus cyst and associated carcinoma 
should therefore be recorded. 


CaAsE REPORT 


A 25 year old woman had perfectly good 
health until May 1957, when she was delivered 
at term of a normal child. After this, she had 
recurrent bouts of right upper quadrant pain. 
She was admitted to hospital in July 1957, 
and these complaints were investigated with 
barium meal, intravenous pyelography and 
gall-bladder radiography. Only the latter 
proved abnormal, the oral dye producing no 
shadow. When the examination was repeated 
with intravenous dve, a normal gall-bladder 
was outlined but the biliary tree was not 
visualized. Her complaints subsided within a 
few days and she was discharged from hospital. 
She was readmitted three months later on 
October 27, 1957, when she stated that her 
attacks of pain had persisted and had been 
accompanied by slight icterus. Just before 
this admission she had a very severe attack 
with fever and definite jaundice. She had been 
nauseated and had vomited five or six times. 
Physical examination: temperature 98.3° F., 
pulse 100, blood pressure 120/80 mm. Hg. 
She was an asthenic, slight woman, who ap- 
peared ill. The abdomen was tender in the 
right upper quadrant, with some increased 
muscle resistance. Laboratory examination 
showed a white blood cell count of 13,700 
(75% polymorphonuclear leukocytes, 20% lym- 
phocytes, 5% monocytes), serum bilirubin 3.3 
mg. %, alkaline phosphatase 55 King Armstrong 


*From the Departments of Surgery and Pathology, 
Vancouver General Hospital and the University of 
British Columbia. 


units. Observed for 24 hours, her local findings 
increased and the patient was taken to the 
operating-room with a preoperative diagnos:s 
of acute cholecystitis. At operation on Octobe; 
28, 1957, the diagnosis was confirmed. .\ 
tense, distended gall-bladder with a regional 
inflammatory mass about it was noted. The 
gall-bladder was removed from the fundus 
down to the cystic duct which communicated 
with a large structure in the portal region. The 
gall-bladder was removed by dividing the 
evstic duct and this structure, on exploration, 
was found to comprise a large cavity filled with 
quantities of brown bile. Neither of the hepatic 
radicles nor the lower end of the common 
bile duct could be demonstrated satisfactoril\ 
with the probes. The duodenum was therefore 
opened and the ampulla probed with little 
success, as no entry to this large cavity was 
obtained. The cavity was therefore drained 
bv means of a T-tube and the abdomen closed. 

The pathological report read as follows: “The 
specimen was a gall-bladder, 10 x 3.0 cm., 
which had a markedly thickened wall. No 
stones were found. Microscopically it showed 
typical changes of acute superimposed on 
chronic cholecystitis.” 

After operation the patient had quite a 
stormy postoperative course but settled down 
in about a week. She had been marginally 
icteric preoperatively. This condition persisted 
and gradually progressed, the serum bilirubin 
reaching 6.8 mg. % on November 19. The 
alkaline phosphatase also progressed to a level 
of 80 King Armstrong units. Meanwhile, she 
continued to drain quantities up to 1000 c.c. 
of thin bile a day from her T-tube. Her stool 
was very light in colour. X-ray examination 
of her biliary system was attempted through 
the T-tube and revealed only a very large 
evstic space which had no demonstrable coni- 
munication with either the intestine or the 
hepatic radicles, though some dye passed in‘o 
the duodenum. Further information was soug! t 
by a coincident barium meal examination ard 


‘cholangiogram, and this showed the large 
cystic space to lie in part behind the du- 


denum (Fig. 1). 


In view of the persistent and slightly pro- 
gressive jaundice, and with the diagnosis .f 
a choledochus cyst, a second operation w:'s 
undertaken on November 26, 1957. The inte: t 
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was to improve drainage of the choledochus 
cyst to the intestinal tract by anastomosing 
either the cyst to the duodenum or an isolated 
Roux-Y loop of jejunum. This operation demon- 
strited a great deal of inflammation and ad- 
hevence of all adjacent structures to the under- 
su'face of the liver in the region of the gall- 
blidder bed. The previously inserted T-tube 
wis followed into the large globular structure 
wiich proved to be a cystic space some 12 
to 15 cm. in length and from 8 to 10 cm. in 
width, which ran from the portal area of the 
liver to the region of the lower portion of the 
d:iodenum, in fact coming close to the liga- 
ment of Treitz. The lining was smooth and 
so't with the exception of the antero-lateral 
portion above the duodenum where there was 
inluration and roughening of the lining of the 
c\st. The interior of the cavity was irspected 
with a Cameron light. No aperture was found 
inferiorly. At the upper extremity a small 
siit-like aperture was noted. Introduction of a 
catheter into it and dye injection followed by 
x-ray examination showed the left hepatic duct 
to be communicating through this aperture. 
There was no evidence of the right hepatic duct. 
Exploration revealed the right hepatic duct 
occluded in cicatrix. Proximal to the cicatrix 
a dilated duct was mobilized. The left hepatic 
duct and right hepatic duct were then brought 
together, and an isolated Roux-Y loop was 
brought up and anastomosed mucosa-to-mucosa 
to the approximated right and left hepatic 
ducts. The large cystic space was then drained 
into the duodenum and the aperture used for 
exploration closed with some loose catgut 
sutures. A portion of the thickened wall was 
taken to facilitate closure and serve as a 
biopsy specimen. This was a somewhat lengthy 
operative procedure and the patient, who at 
best was an asthenic, frail person, responded 
very poorly. Blood pressure was low and it 
was deemed necessary to administer hydro- 
cortisone and support her during the post- 
operative course with corticoid substances. This 
was done with a satisfactory response. 


Pathological examination of the removed 
tissue showed a dense infiltration by an adeno- 
carcinoma that was fairly well differentiated 
but nevertheless contained numerous mitotic 
figures. There were a few foci suggestive of 
rather primitive squamous metaplasia. A re- 
view of the earlier gall-bladder specimen by 
further sections revealed a small focus of adeno- 
carcinoma histologically identical with the 
above tumour, located at one end of the 
specimen. 


The patient’s postoperative course continued 
to be difficult and was further complicated by 


CHOLEDOCHUS CYST 


Fig. 1.—Barium meal and Diodrast injection of 
T-tube reveal a large cyst, partially retroduodenal. 
Stub at upper end of cyst represents left hepatic 
duct. 


a suppurative parotitis of fairly severe degree. 
This did not respond to therapy, the patient's 
condition worsened, and she died 10 days 
after operation. 


An autopsy was performed and the following 
findings were recorded: 


Abdominal Findings 


The peritoneal cavity contained 100 c.c. of 
green-brown fluid pocketed in the right upper 
quadrant by the hepatic flexure and transverse 
colon. It was continuous with a 3 cm. rent 
in the wall of a cyst in the porta hepatis. There 
were many peritoneal adhesions, especially 
about the hepatic flexure. A defunctioning 
Roux-Y loop of jejunum originated 24 cm. 
from the ligament of Treitz. It lav anterior to 
the porta hepatis, and into it was surgically 
anastomosed a common hepatic duct made 
by suturing the right and left hepatic ducts 
together. 


Beneath this surgical reconstruction of the 
biliary tree there was a 10 x 5 x 5 cm. cyst, 
the wall varying in thickness from 15 to 7 
mm., that lay anterior to the portal vein and 
behind the second part of the duodenum and 
pancreas. It had a smooth shiny surface. It 
did not appear to erode into the duodenum, 
though the thick wall of the cyst and the 
serosal surface of the duodenum could not 
be separated. A 1 cm. surgical anastomosis 
joined the cyst to the second part of the 











Fig. 2.—Autopsy specimen with thick-walled cyst apparent. 
Partial necrosis of right lobe of liver resulted from thrombosis 
of right hepatic artery and partial occlusion of right branch 


of portal vein. 





duodenum. On the inner aspect of the left 
wall of the cyst near the duodenum was a 
small pin-point opening through which a probe 
could be passed for 2 cm. This probably 
represented the exit of the common bile duct, 
though continuity could not be established 
with the ampulla of Vater (Figs. 2 and 3). 

The right upper wall of the cyst was firm, 
scirrhous and white. This fibrous material 
spread out to involve the gall-bladder bed. 
The same fibrous material surrounded the 
right hepatic duct and extended along it to a 
depth of 4.5 cm. into the liver tissue. In the 
liver substance immediately adjacent there 
was a firm 0.5 cm. hemorrhagic metastatic 


nodule. 
The left hepatic artery was normal, but the 
right was completely thrombosed. The portal 






to Communicating” 
L. Hepatic duct 


Fig. 3.—Correlation of radiographs and gross 
autopsy findings. 
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vein was intact and the left bra: ch 
was normal. The right branch 1 
cm. from the bifurcation was cc:n- 
pletely obstructed by white, fim 
tissue adjacent to the tissue lini ag 
the gall-bladder bed, and by a 


suture which transfixed it. 


The liver was intensely greon 
with the lobular pattern promineitt. 
In the right lobe there was an aroa 
of yellow-green soft necrotic n:a- 
terial 8 cm. in diameter, and the 
surrounding liver tissue was suf- 
fused and dark. 

The pancreas was unremarkable, 
though the head was splayed out 
over the cyst as the latter de- 
scended behind the second part of 
the duodenum. 


The remainder of the gross 
autopsy examination was nega- 
tive. 





Microscopic Examination 


The cyst wall consisted of a dense submucosa 
of collagen tissue and few fibroblasts. In one 
area near the duodenum, there was an epi- 
thelium of high columnar cells which were 
occasionally thrown up over club-shaped areas 
of fibrous tissue and chronic inflammatory 
cells. There was no muscle coat to the wall. 


Scattered throughout the submucosa was a 
patchy infiltration of a poorly differentiated 
adenocarcinoma with many mitotic figures. It 
tended to form glands, and in some areas 
was undergoing degeneration (Fig. 4). It 
did not appear to be producing mucus. This 
tumour was identified in all parts of the wall 
of the cyst, as determined by multiple sec- 
tions. Several sections below the gall-bladder 
bed revealed the tumour arising directly from 
the mucosal surface of the cyst. The tumour 
was seen to invade perineural lymphatics, 
nerve bundles, lymphatics and neighbouring 
lymph nodes and perivascular areas. Tumour 
thrombi were identified in several small ar 
teries. There was, however, no invasion o 
the pancreas or duodenum. The appearanc« 
was that of a carcinoma rising from the mucos: 
of the cyst and spreading via the lymphatic 
and contiguously to involve the entire cys 
wall. There was direct invasion into the 
gall-bladder bed and along the right hepatic 
duct into the liver substance. A small meta 
stasis was identified in the liver, as noted o1 
the gross inspection. 


The right lobe of the liver had undergone 


complete coagulation necrosis with a_poly- 
morphonuclear and mononuclear leukocytic 
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Figs. 4a and 4b.—Low and high power sections of cyst wall showing poorly differentiated 


adenocarcinoma. 


infiltration typical of an infected abscess. The 
remainder of the liver showed intense centri- 
lobular bile staining and bile plugs in the 
small canaliculi. There was a very slight 
increase in the portal connective tissue. 


COMMENT 


A choledochus cyst, termed by Gross 
“idiopathic dilatation of the common bile 
duct”, has been considered by that author 
as probably the result of a congenital 
weakness of the wall associated with sec- 
ondary obstruction, though he further 
records seven possible etiological factors. 

Choledochus cyst is commonly considered 
to be a disease of children and infants. 
This, however, is not the case, as is demon- 
strated by this report and review of the 
reported cases in the literature. For ex- 
ample, the six patients whose cases were 
recorded by Walton were aged 16, 34, 25, 
39, 43 years, and one month, respectively. 
This is confirmed by Gross’s review of 
cases; he showed that 44 occurred from 
birth to 10 years, 31 from 11 to 20 years, 
32 from 21 to 30 years, 11 from 31 to 40 
years, and 10 over 40 years. 


The above case records an unusual com- 
bination of events: a congenital lesion—a 


choledochus cyst; an acute inflammatory 
process — acute suppurative cholecystitis; 
and neoplasia—an adenocarcinoma. 


There was considerable evidence at post- 
mortem examination to clearly identify the 
origin of the adenocarcinoma from the 
mucosa of the choledochus cyst. The 
mucosa of the cyst was a tall columnar 
glandular epithelium, where it was not de- 
nuded. Further, the tumour was identified 
in all sections and could be seen arising 
from the actual inner surface of the cyst. 
The age of the patient and lack of chole- 
lithiasis make the site of origin in the gall- 
bladder further unlikely. 


The failure to make the diagnosis of the 
choledochus cyst preoperatively is not un- 
usual. This patient had two of the three 
diagnostic criteria—pain and jaundice—but 
the important third—a palpable mass—was 
not found. It was thought before the second 
operation that the hepatic ducts might have 
been damaged at the time of the acute 
gall-bladder surgery. In retrospect this 
seems unlikely, for the right hepatic duct 
and cystic duct were involved by tumour, 
and this probably accounted for the acute 
inflammatory gall-bladder episode. The fili- 
form tortuous common duct leaving the 
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cyst is characteristic and accounts for the 
failure to identify this duct surgically, 
though it was undoubtedly patent, as indi- 
cated by the passage of radio-opaque dye 
into the duodenum. 

This case serves to underline the import- 
ance of the variability of biliary duct 
anatomy. The occurrence of the neoplasm 
with the congenital and inflammatory ele- 
ments in this case makes a most extra- 
ordinary combination. One can _ only 


theorize about the possible inter-relation- 
ship of these three factors. 


SUMMARY 


A case is reported of a 25 year old woman 
with a choledochus cyst complicated by 
adenocarcinoma developing in its wall, and 
acute cholecystitis. 
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RESUME 


Il a été publié dans la littérature environ 200 
cas de kystes du cholédoque, dont un seul 
cependant était associé au cancer. Les auteurs 
présentent dans cet article un second cas original. 
Il s’agissait d’une jeune femme de 25 ans, admise 
a TH6pital général de Vancouver pour des 
douleurs de l’hypocondre droit et un ictére léger 
datant de deux mois. A l’examen physique, on 
note une légére contracture musculaire abdominale, 
de la maigreur et de Il’asthénie. La maiade fut 
gardée en observation pendant 24 heures, mais 


le tableau clinique s’aggravant, on soupgonna ine 
crise de cholécystite aigué et l’on décida d’opé:er, 
La laparotomie fit découvrir une vésicule disten« ue 
noyée dans un paquet d’adhérences inflammatoi:es, 
On pratiqua une cholécystectomie directe et ors 
de la section du cystique on se trouva en préseiice 
d'une vaste formation kystique remplie de |iile 
noire. Le cathétérisme du canal hépatique ou du 
cholédoque se révéla impossible. On put son:ler 
lam cae par duodénotomie, mais cette manceure 
ne détecta aucune communication avec le kyste 
en question dans lequel un drain fut posé, 
L’examen anatomo-pathologique de la _ vésic ile 
amputée confirma le diagnostic de cholécystite 
chronique non lithiasique en poussée aigué. 

Les suites opératoires furent médiocres: non 
seulement l’ictére ne disparut pas, mais il aug- 
menta méme_ légérement. Les selles étaicnt 
décolorées. On pratiqua une injection de liquide 
opaque aux rayons X par le drain: ceci montra une 
large cavité kystique sans communication avec 
Yarbre biliaire. La jaunisse devenant de plus en 
plus intense, on décida de réopérer la patiente 
dans l’intention de drainer le kyste par anastomose 
sur l’intestin. A lintervention, on trouva, engainée 
dans de nombreuses adhérences, cette poche situce 
entre le hile du foie et la portion inférieure du 
duodénum; elle fut ouverte et l’on découvrit dans 
la partie supérieure de la face interne de sa paroi 
un petit pertuis qui communiquait avec le canal 
hépatique gauche; le canal hépatique droit était 
étranglé par une formation cicatricielle. Les deux 
canaux furent libérés et anastomosés a une anse 
gréle. Quant au kyste, il fut abouché au duodénum 
pour drainage, et une biopsie de sa paroi fut 
pratiquée. Les suites opératoires furent mauvaises 
et compliquées d’une parotidite suppurée; la 
patiente mourut 10 jours plus tard. 


A lautopsie on trouva, outre de nombreuses 
adhérences péritonéales, une formation kystique 
de 10 cm. x 5 cm. x 5 cm. collée au duodénum. 
Sa paroi supérieure se continuait directement par 
une masse dure qui englobait le lit vésiculaire et 
le canal hépatique droit et pénétrait méme dans 
le parenchyme du foie. Ce dernier était ictérique, 
dune couleur verte intense. Histologiquement, la 
paroi du kyste était faite d’un épithélium prisma- 
tique élevé reposant sur un chorion inflammatoire 
envahi par des infiltrations adéno-carcinomateuses; 
celles-ci montraient de nombreuses mitoses, pré- 
sentaient une nette tendance a s’arranger en for- 
mations glandulaires et pénétraient dans les vais- 
seaux, les lymphatiques et les filets nerveux. [1 
sagissait sans aucun doute d’un cancer dont 
Yorigine était la muqueuse kystique. 

En fin d’article, les auteurs rappellent et dis- 
cutent les théories qui ont été émises sur !a 
pathogénie de cette affection. 
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PitMARY LEIOMYOMA of the lung is a rare 
lesion, since only six authentic cases have 
been recorded in the available literature’ 
("able I). It is probable that the lesion 
is more common than this, as the condition 
is mentioned in most large series of pul- 
monary “coin” lesions. We have not in- 
cided tumours mentioned as myofibromas, 
ec., in the absence of precise histological 
poof. The following case is of interest 





PULMONARY LEIOMYOMA 
SOLITARY PRIMARY LEIOMYOMA OF THE LUNG* 


R. B. LYNN, M.D., F.R.C.S.+ and D. J. MAcFADYEN, M.D., Saskatoon, Sask. 


TABLE I.—ReEcorpep CaseEs* 





The patient was a healthy, slightly pale girl 
in no distress. Her measurements were propor- 
tionate and average for her age. Examination 
of the head and neck was negative. The chest 
was Clear to percussion and auscultation. Heart 
size and sounds were normal. Spleen and liver 
were palpable, but there were no abnormal 
masses or tenderness on abdominal examination. 
Genitals were normal. The extremities were not 
cyanosed but there was quite distinct clubbing 
of the toes and fingers. 








A «thor Sex Age Location and size of tumour Symptoms Operation 
F orkel! F 63 Parenchymal; left upper None Autopsy finding 
lobe; “‘lemon”’ size. 
Franco? F 56 Parenchymal; right upper : Autopsy finding 
lobe; 13 x 9 em. 
Brahdy* F 18 Parenchymal; right lower None Right lower lobectomy 
lobe; 2.5 em. 
Williams and F 8 Parenchymal; left lower Productive Left pneumonectomy 
Daniel* lobe; 10 cm. cough 
Freireich, M 61 Intrabronchial; right None Right upper lobectomy 
Bloomberg upper lobe; 1 em. 
and Langs® 
Pierce, M 24 Parenchymal; right middle None Right middle lobectomy 
Alznauer lobe; 3 em. 
and Rolle® 
Lynn and F 5 Parenchymal; left upper None (finger Left upper lobectomy 
MacFadyen lobe; 4 em. clubbing) 


*Modified from Pierce, Alznauer and Rolle.® 





because of the associated finger clubbing 
which led to its discovery, and because 
the patient was the youngest in whom a 
pulmonary leiomyoma has been recorded 
and successfully removed at thoracotomy. 


CasE REPORT 


G.L., a five year old girl, was sent to her 
doctor by a public health nurse who noticed 
that the child’s fingers were clubbed. The 
parents stated that the ends of the child’s 
fingers had been swollen for about one and 
a half years, but they had paid no attention to 
the condition since the child had no complaints. 
On the advice of the nurse, however, they 
had gone to their doctor who could find no 
abnormality on history or physical examination. 
A chest radiograph was taken and this showed 
a mass in the upper left chest. 


°From the Department of Surgery, University 
Hospital, Saskatoon, Saskatchewan. 

+Present address—Associate Professor of Surgery, 
Queen’s University, Kingston, Ontario. 








Urinalysis was normal. Hemoglobin value 
was 10.7 g. %; W.B.C. 7500 with a normal 
differential count. The erythrocyte sedimenta- 
tion rate was 88 mm. in one hour. Mantoux 
test was positive. 


Radiographs of the chest showed a large, 
oval mass lying posteriorly in the left upper 
chest (Figs. la and 1b). There was no gross 
abnormality in the cervical or dorsal spine, 
and there was no evidence of erosion of ribs. 
A tentative diagnosis of a posterior mediastinal 
neurogenic tumour was made. 


Progress.—Left thoracotomy revealed a solid 
tumour in the apico-posterior segments of the 
left upper lobe. There were several enlarged 
hilar lymph nodes. These were normal on 
frozen section, and accordingly a left upper 
lobectomy was performed. On frozen section 
of the lesion after removal of the lobe a tenta- 
tive diagnosis of neurofibroma was made. The 
postoperative course was uneventful and the 
child was discharged home on the 10th post- 
operative day. Follow-up 10 months _ later 
showed the child to be well. Physical examina- 
















Fig. la. 





tion was negative. X-ray examination of the 
chest was negative and the finger clubbing 
was regressing. 

Pathology (Dr. D. J. Moore).—There was a 
spherical, well demarcated tumour, 4 cm. in 
diameter, embedded in lung tissue. The speci- 
men weighed 92 grams. It was composed of 
firm, but rubbery, yellowish grey tissue which 
was streaked by numerous fine lines of brighter 
yellow or greyish white tissue (Fig. 2). 
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Fig. Ib. 





The microscopical examination showed a 
tumour composed of interlacing bundles of 
elongated or spindle shaped cells. The cyto- 
plasm was indistinct but the cells assumed 
the characteristic colour of smooth muscle on 
special staining (Masson and Lillie trichrome 
and H.P.S.). Their nuclei were generally large, 
pale and ovoid, possessing a scanty fine chrom- 
atin structure. Palisading was not seen. Much 
of the neoplasm was obscured by a dense, 
wide-spread infiltration of plasma cells and 
lymphocytes. Collections of fat droplets and 
calcium granules were also scattered about. A 
diagnosis of leiomyoma of the lung was made 
(Figs. 3a and 3b). The mediastinal lymph nodes 
and adjacent lung tissue showed no histological 
abnormality. 


DIsCuUSSION 


This case presents several interesting 
features, As with most similar lesions, the 
child was asymptomatic but attention was 
directed to the chest by the presence of 
finger and toe clubbing. The association o! 
digital clubbing with benign intrathoracic 
tumours is rare, That the association it 
this patient was valid was verified by the 
improvement of the clubbing within thre« 
months of operation. Secondly, this is the 
youngest patient recorded as having a 
leiomyoma of the lung removed surgically. 
Thirdly, as is so often the case in these 
tumours, a tentative diagnosis of intrapul- 
monary neurofibroma was made _ before 
special staining confirmed the true nature 
of the spindle cells. Both smooth muscle 
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and neurogenic tumours may show similar 
features such as palisading, which was not 
present in this tumour, and whorling of 
spindle cells. Thus special stains, i.e. 
Masson and Lillie trichrome or van Gieson’s 
acid fuchsin, must be used to avoid errors 
in diagnosis. 

Although asymptomatic, most solitary 
lesions of this nature are now removed 
because of the impossibility of otherwise 
establishing a diagnosis. It is well known 
that leiomyomas of the uterus may undergo 
malignant degeneration and there is no 
reason to exclude the development of a 
leiomyosarcoma in a benign leiomyoma of 
the lung. For this reason alone, resection 
was mandatory. The fact that clubbing of 
the digits had developed also suggests that 
the neoplasm in this patient was having 
some general effect. Thoracotomy is now 
little more dangerous than laparotomy, so 
that all such unexplained intrathoracic 
lesions must be given the benefit of surgery. 
Primary sources for such tumours, chiefly 
in the genital tract of females, however, 
must be excluded before operation is under- 
taken. No primary tumour was detectable 
in this girl at the time of thoracotomy, and 


PULMONARY LEIOMYOMA 


Fig. 3b. 


physical examination and chest radiograph 
remain negative more than a year after 
surgery, so that we conclude that this 
tumour is a benign primary leiomyoma of 
pulmonary origin. 


SUMMARY 


The sixth and youngest case of benign 
solitary leiomyoma of the lung is recorded. 
The presenting complaint was clubbing of 
the fingers and toes. Some of the diagnostic 
features of these tumours are re-empha- 
sized. Thoracotomy is indicated in all such 
solitary intrathoracic masses. 
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RESUME 


Le léiomyome du poumon est considéré comme 
une lésion rarement rencontrée en clinique, puisque 
la littérature n’en dénombre que six cas authen- 
tiques. Les auteurs estiment cependant que cette 
affection est plus fréquente qu’on ne le croit 
généralement et en donnent une observation per- 
sonnelle. 

Il s’agit d’une petite fille de cinq ans adressée 
au médecin par une infirmiére de la Santé Publique 
pour la seule raison qu'elle présentait des doigts 
en “baguette de tambour”. Ce phénoméne existait 
depuis environ un an et demi, mais personne ne 
sen était inquiété jusque 1a. II n’y avait d’ailleurs 
rien a signaler dans l’anamnése de cette enfant. 
Par contre, la radiographie des poumons permit 
de découvrir une masse sombre dans la région 
supérieure gauche. La petite malade était en 
excellent état général. L’auscultation était tout 
a fait normale, la vitesse de sédimentation a 88 
et le Mantoux positif. De nouvelles radiographies 
pulmonaires confirmérent l’existence d’une tumeur 
ovalaire située dans la région postérieure du 
sommet pulmonaire gauche. 


Une thoracotomie fut alors pratiquée, qui fit 


THERE HAVE BEEN a number of reported 
cases of fibrous stenosis of the small bowel 
at the constricting rings after the reduction 
of strangulated herniz, Intestinal obstruc- 
tion due to stricture formation has followed 
the healing of inflammatory lesions such 
as regional ileitis and tuberculous enteritis. 
Reports of only four other cases were found 
in which mesenteric vascular occlusion was 
followed by fibrous stenosis; in three of 
these cases a bowel obstruction was pro- 
duced. The case to be reported is of 
further interest in that al! but 15 inches 
(38 cm.) of jejunum and ileum was re- 
sected 30 months ago, with survival in 
continuing good health. 


Case REPORT 


Mr. H.L., a 42 year old Polish labourer, 
was treated in the Toronto General Hospital 
in April 1952, for superficial thrombophlebitis 
of the veins of right thigh. He was given 


*From the Department of Surgery, St. Michael’s 
Hospital, University of Toronto. 
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découvrir la masse radiologiquement décelée; le 

lus, les ganglions lymphatiques hilaires étaicnt 
ypertrophiés, mais ne présentaient rien de maiin 
a Femmes histologique extemporané, On exécvta 
une lobectomie supérieure gauche. Les _ suiies 
opératoires furent sans complication; Tlenfaat 
quitta l’hépital le dixiéme jour. Un examen géné:al 
de contréle, dix mois plus tard, ne révéla rien 
d’anormal. L’hippocratisme digital était en régres- 
sion. 

Examen anatomo-pathologique: tumeur  sphé- 
rique bien limitée, d’un diamétre de 4 cm., incluse 
dans le parenchyme pulmonaire; elle est micr»- 
scopiquement constituée de cellules fusiform»s 
résentant les caractéres histologiques de color.- 
Bilite du muscle lisse, envahies de plasmocytes 
et de lymphocytes. Rien a signaler dans les 
ganglions lymphatiques adjacents. Diagnostic: 
léiomyome pulmonaire. 

Ce cas présente plusieurs particularités intéres- 
santes: l’hippocratisme digital comme seul symp- 
téme—l’dge de la patiente—l’emploi de colorations 
histologiques spéciales. En conclusion, la_thora- 
cotomie, a peine plus dangereuse maintenant que 
la laparotomie, doit toujours étre pratiquée dans 
es cas de ce genre. 


anticoagulant therapy as an outpatient but 
he co-operated poorly and was readmitted in 
June 1952, for treatment of thrombophlebitis 
of the superficial veins of the abdominal wall. 
He was thought to have suffered a thrombosis 
of the inferior vena cava which caused these 
superficial dilated veins. He was again given 
anticoagulants on leaving hospital but stopped 
taking the drug after several months. He was 
readmitted for the third time in March 1953, 
with thrombophlebitis involving the right cir- 
cumflex iliac vein. He was discharged on 
anticoagulant therapy with a final diagnosis 
of migrating thrombophlebitis. 

He was admitted to St. Michael's Hospital 
on January 18, 1956, complaining of vomiting 
and severe abdominal pain. Ten days before 
admission he was awakened one morning with 
crampy abdominal pain which seemed to en- 
circle his waist. The cramps were severe and 
persistent and finally required a hypodermic 
injection for relief. By the seventh day before 
admission the cramps had subsided but he 
began to feel a steady severe abdominal pain; 
at first this was all over the abdomen but 
within a few hours it settled in the right upper 
quadrant. He lost his appetite and four days 
before admission began to vomit all foods. 





INTESTINAL ISCHAEMIA AND STENOSIS 97 


Fig. 1.—The ischemic segment of jejunum (lower 
arrow) and the leakage of barium (upper arrow). 


The vomitus was green and bitter and he 
soon became very thirsty. He noticed his 
urine was dark in colour, but said that the 
last bowel movement he had a week before 
admission was normal. He said his abdomen 
had been enlarging in the last three days. 
There was no history of indigestion or food 
intolerance. The only previous illness was a 


migratory thrombophlebitis of the superficial 
veins of his right leg and of the abdominal 
wall. 


He was a well nourished man in moderate 
distress from abdominal pain, and with no 
physical abnormalities except in the abdomen. 
Blood pressure was 150/100 mm. Hg, pulse 
rate 100, and temperature 99.4° F. There was 
no evidence of recent or old thrombophlebitis. 
There was moderate dehydration. The abdo- 
men was tender in all quadrants but there was 
more tenderness in the right upper quadrant, 
especially on deep breathing. The gall-bladder 
could not be felt and the liver was not en- 
larged. No masses were found and only very 
few bowel sounds were heard. There was 
no rebound tenderness or guarding. Rectal 
examination was negative and no stool was 
obtained for examination. 


The urine was clear but concentrated. The 
hemoglobin value was 103% and the leukocyte 
count 7500 with a normal differential count. 
An electrocardiogram showed a complete right 
bundle branch block. A radiograph of the 
abdomen showed moderate distension of both 
small and large intestines. Because of the right 
upper quadrant tenderness it was felt that 
he had paralytic ileus due to acute cholecystitis. 
The patient said that the right upper quadrant 
pain was less severe and he appeared to im- 
prove during the first four days in hospital. 


He complained of increasing pain on the 
evening of the fourth day in hospital and 
shortly thereafter was found in shock. His 


Sai 


Fig. 2.—Incomplete obstruction due to stenosis of ischeemic segment of jejunum. 
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Fig. 3.—The stenosed segment of jejunum at operation. 


pulse could not be felt, and with great diffi- 
culty a low blood pressure reading was ob- 
tained. It was felt that although he was in 
extremis, the only hope lay in emergency 
laparotomy. 


At operation on January 22, a very large 
segment of necrotic small bowel was found. 
No time was spent in examining the mesentery 
to determine whether the infarction was due 
to mesenteric artery thrombosis or embolism 
or venous thrombosis. The gangrenous small 
bowel was quickly resected, leaving about 
seven inches of jejunum and nine inches of 
terminal ileum. The mesentery was divided two 
or three inches from the bowel and no bleed- 
ing occurred from the divided mesentery 
except at the upper and lower limits of the 
resection. An end-to-end anastomosis was made 
in two layers, using continuous catgut sutures. 
The abdomen was rapidly closed and the post- 
operative resuscitative measures were sur- 
prisingly successful. The postoperative course 
was very satisfying considering the nature of 
the operation. Fluid and electrolyte balance 
was easily maintained and he was able to 
eat on the third day. 


The patient had 12 or 14 bowel movements 
for the first few days but after the fourth 
day he had only six or seven movements daily. 
By the time of discharge six weeks later he 
had only three or four semi-solid movements 
daily. His weight dropped from 224 lb. to 
175 lb. during the four weeks after operation. 
The surgical specimen was 14 ft. (4.2 m.) 
in length. There was a hemorrhagic infarction 


of all but the proximal 12 inches (30 cm.). 
No arterial occlusion was demonstrated but 
venous thrombi were seen in the mesentery. 


Metabolic studies were performed during 
the fourth and fifth weeks after operation. 
Over a five-day period, only 30% of ingested 
fat was absorbed. Nitrogen balance was barely 
positive at only 0.9 g. per day. Sodium intake 
and excretion were both low and large quanti- 
ties of potassium were lost in the fluid bowel 
movements. 

A barium x-ray examination on February 
8, 1956, showed a very short small bowel 
with rapid emptying as the barium reached 
the hepatic flexure 15 minutes after ingestion. 
Just proximal to the site of the small bowel 
anastomosis there was an area about an inch 
in length lacking mucosal pattern, and there 
appeared to be a leakage of barium outside 
the bowel at this level (Fig. 1). 


The patient suffered chest pain and hemo- 
ptysis believed to be due to a small pulmonary 
embolus on January 28, the sixth postoper:- 
tive day. Anticoagulant therapy was started 
and by the time of discharge on February 22 
he was taking 50 mg. of dicoumarol daily, 
which was found to keep his prothrombin tine 
at 28 sec. 

The patient was readmitted on February 2), 
1956, just six days later, complaining «f 
vomiting for three days. His condition wis 
good although he weighed only 163 Ib. Tle 
patient was thoroughly investigated during th= 
following three weeks and it was decided thi t 
he had an almost complete obstruction of the 
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Fig. 4.—Barium radiographs following the side-to-side anastomosis. 


jejunum just proximal to the previous anas- 
tomosis (Fig. 2). Twenty-four hours later the 
duodenum and upper jejunum were still grossly 
distended by barium. 


On March 23, 1956, laparotomy was carried 
out and a 1.75 inch (4.3 cm.) length of 
stenosed jejunum was found (Fig. 3). This 
segment was tough and firm and its widest 
diameter was 0.4 inch (1.0 cm.). The duo- 
denum and jejunum were grossly dilated and 
their walls were thickened. The jejunum mea- 
sured two inches in diameter (5 cm.). The 
terminal ileum was normal and a little less than 
an inch in diameter (2.0 cm.). The bowel 
was carefully measured along its antimesenteric 
border. The jejunum was 6.5 inches (16.3 
cm.) and the ileum was 8.5 inches (21.3 cm.) 
in length. The gall-bladder was thin-walled and 
contained no stones. A side-to-side anastomosis 
was performed rather than a resection of the 
stricture, as more absorptive area would thus 
be preserved. 


The patient’s postoperative recovery was 
satisfactory although his weight dropped to 
148 Ib. He was discharged on 50 mg. of 
dicoumarol daily, taken with a high calorie 
diet and vitamin supplements. 


He has been followed up for 23 months as 
an outpatient and his weight has stabilized 
at 164 lb. He feels well. He has three or four 
bowel movements daily. He has complained 
occasionally of cramps in his abdomen but 
these are readily relieved by a little pheno- 
barbital and atropine. A barium series (Fig. 4) 


in May 1957, shows the length of the small 
bowel and the side-to-side anastomosis 6.5 
inches below the ligament of Treitz and 8.5 
inches from the cecum. The mucosa of the 
duodenum is hypertrophied and the width is 
increased. A tape (Fig. 5) was used to 
measure the length of the small bowel. The 
level of the anastomosis is indicated by a 
mark showing in the photograph near the 
patient’s umbilicus. 


Discussion 

1. Massive Resections 

Althausen, Uyeyama and Simpson! and 
Wilkie? have described resection of all of 
the small bowel except the duodenum and 
six inches of jejunum in two patients, with 
survival for one year and one and a half 
years respectively. Cogswell* and Meyer‘ 
have reported resections of the whole 
bowel supplied by the superior mesenteric 
artery except for the duodenum and upper 
14 and 18 inches respectively of jejunum, 
after acute thrombosis of that vessel; their 
patients survived for long periods. Cer- 
tainly the most massive resection was re- 
ported by Martin et al.> Their patient 
suffered a complete superior mesenteric 
artery occlusion, and a resection was per- 
formed of all the intestine from the third 
part of the duodenum to the mid-transverse 
colon because the superior mesenteric 
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Fig. 5.—The tape showing the length of the 
small bowel and the mark indicating the level 
of the anastomosis (May 1957—16 months after 
the resection). 


artery could not be cleared of thrombus. 
Their patient remained bedridden in 
hospital for the total survival period of 
316 days. He suffered from slow starvation, 
vitamin deficiencies, and anzmia, and 
showed marked personality changes in the 
final months of his life. 


After extensive resections of small bowel 
the absorption of fats and proteins is 
deficient but carbohydrate absorption is 
adequate. High doses of vitamin B complex 
are frequently required for prolonged sur- 
vival without avitaminosis. Electrolytes 
generally remain in equilibrium except for 
calcium, Calcium absorption is decreased, 
the serum calcium and urinary excretion of 
calcium are low, and large quantities of 
calcium are lost in the form of calcium 
soaps in the stools which contain large 
amounts of unabsorbed fat. A hypochromic 
anzmia slowly develops and a high intake 
of iron is not always successful in prevent- 
ing anemia. A high carbohydrate, high 
protein diet is recommended but fats are 
reduced because of the danger of osteo- 
malacia. Large doses of all the vitamins and 
of iron are indicated, and some authors 
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recommend that vitamin B complex be 
given by injection to prevent pellagra. The 
general clinical condition and the body 
weight are most reliable in indicating ade - 
quate nourishment. This patient’s weight 
was 224 lb. but now his weight has stabi. - 
ized at 164 lb. and his hemoglobin lev«| 
is 80%. There is no sign of vitamin def- 
ciency clinically or of osteomalacia radic- 
logically. 


In all cases, after massive resection th» 
mucosa of the remaining small bowel 
undergoes tremendous hypertrophy whic! 
greatly increases the mucosal surface area. 


2. Fibrous Stenosis of Bowel Following 
Mesenteric Vascular Occlusion 


Only four reported cases of fibrous sten- 
osis of small bowel following mesenteric 
vascular occlusion were found. Two patients 
had suffered numerous coronary occlusions 
and each suffered infarcts due to arterial 
emboli in distant organs. In each case the 
fibrous stenosis followed hemorrhagic in- 
farction of smal] bowel due to mesenteric 
arterial occlusion by emboli. In one case 
two resections of fibrosed segments were 
carried out. Both cases were studied at 
autopsy and the likely site of origin of 
the emboli was found to be the endo- 
cardium underlying myocardial infarctions. 


Glaser and Smith® reported the case of 
a 50 year old man who had had at least 
six and probably 12 myocardial infarctions. 
Six years after the first coronary occlusion 
he was operated on for suspected appendi- 
citis. The lowest 10 inches of the terminal 
ileum was congested and its mesentery 
had no pulsations; the appendix was re- 
moved but the bowel was not resected. 
Five weeks later he suffered another 
coronary occlusion and he was admitted 
to hospital. Because of crampy abdominal 
pain, a barium x-ray examination was made 
and a long segment of narrowed terminal 
ileum was demonstrated. Anesthesia wa; 
induced but because of pulmonary cedemi: 
no operation was performed. He suffere« 
a fatal coronary thrombosis a week late: 
and at autopsy an elongated fibrous stric. 
ture was found in the terminal 12 inche 
of the ileum. The regional branch of th 
superior mesenteric artery was occludec 
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and thrombi were found on the endo- 
cardium overlying old and new myocardial 
infarctions. 


Rosenman and Gropper’ reported the 
cise of a 53 year old diabetic man who 
siffered a coronary infarction complicated 
by bilateral lower limb thrombophlebitis 
in 1945. A second coronary attack occurred 
in» October 1951, and this was complicated 
by a small pulmonary embolus, a splenic 
infarction, a right femoral occlusion by 
enbolus and severe abdominal pain. He 
survived on intensive medical therapy and 
six weeks later had a resection of two inches 
oc! jejunum because of fibrous stenosis. Two 
weeks later he suffered another attack of 
severe abdominal pain and laparotomy 
revealed a 30 inch (75 cm.) viable segment 
of markedly congested jejunum whose 
mesentery contained no pulsating vessels. 
No resection was carried out and he sur- 
vived. Four months later he was readmitted 
with small bowel obstruction, and laparo- 
tomy revealed 30 inches of stenosed 
jejunum corresponding to the previously 
congested bowel. A resection was carried 
out and he survived until three months 
later when he died with gangrene of both 
lower limbs. Autopsy showed infarctions 
due to occluded coronary, common iliac, 
superior mesenteric, renal and_ splenic 
arteries. 


Two further case reports are of interest 
to this problem. Shaw and Rutledge*® 
report the case of a 54 year old woman 
who had a superior mesenteric artery 
embolus successfully removed and survived 
without a bowel resection. Approximately 
eight weeks later barium x-ray examination 
demonstrated areas of constant narrowing 
in the jejunum and ileum without clinical 
obstruction. It is likely that these are areas 
of fibrous stenosis of small bowel due to 
regional ischzemia. 


Hawkins® reported the case of a 64 
year old man who developed a mesenteric 
artery embolism on the 10th day following 
a coronary thrombosis. Anticoagulants were 
given and he survived. A month later he 
developed intermittent jejunal obstruction. 
This obstruction became complete and at 
laparotomy, three months after the coronary 
thrombosis, a two to three inch segment 
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of stenosed jejunum was found and a side- 
to-side anastomosis was carried out. Al- 
though the segment was not excised, it 
was believed to be an area of fibrotic 
narrowing after mesenteric arterial em- 
bolism. 


Our case differed in several respects 
The patient had never suffered a clinical 
coronary occlusion although his electro- 
cardiogram showed a right bundle branch 
block. He had suffered from migrating 
thrombophlebitis for four years, and had 
neglected to continue anticoagulant therapy 
after leaving hospital. His abdominal pain 
was not sudden but apparently developed 
over a period of two weeks. However, these 
cases are similar, in that each developed a 
fibrous stricture of the small bowel. In this 
case the massive resection was presumed 
to be inadequate; it is assumed that two 
inches of jejunum above the anastomosis 
was infarcted and subsequently healed by 
fibrosis causing stenosis. In order to pre- 
serve as much absorptive surface as pos- 
sible, the area was not resected and no 
biopsy was taken. We believe that there 
is often a local leakage through many 
anastomoses performed in various struc- 
tures in the body; provided that this leak- 
age remains well localized, no complica- 
tions ensue. 


It appears that in intestinal ischemia, 
the mucosa suffers most severely and com- 
plete sloughing of the mucosa can occur 
in cases where the ischzmia is not severe 
enough to cause necrosis of the muscularis. 
The submucosa, muscularis and subserosa 
are often sufficiently resistant to prevent 
gross perforation when mesenteric vessels 
become occluded. If gangrene of all coats 
does not occur and if the ischemic segment 
does not become severely infected the 
bowel may survive and heal by fibrosis. 
The fibrosis is most marked in the sub- 
mucosal layer. The mucosa _ regenerates 
very poorly and remains thin. The muscu- 
laris atrophies. The serosa and subserosal 
layers also undergo fibrous thickening and 
the segment of bowel usually becomes 
adherent to adjacent organs. Resection and 
anastomosis is in most circumstances the 
treatment of choice. 
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SUMMARY 


Instances of massive resection of all but 
14 inches (35 cm.) of small bowel with 
prolonged survival have been reported. 
The greatest metabolic impairment is in 
fat absorption, followed by impairment of 
protein assimilation. There is often vitamin 
B complex deficiency, iron deficiency 
anzmia and impaired calcium retention. 
Patients generally stabilize at a lower body 
weight and have only three or four bowel 
movements daily. The remaining small 
bowel mucous membrane undergoes great 
hypertrophy. 


Fibrous stenosis of small bowel following 
impairment of blood supply is uncommon. 
The impaired circulation mainly affects the 
mucous membrane, and if necrosis of the 
whole wall or massive infection do not 
occur the fibrous replacement results in a 
segmental narrowing. This has been noted 
a number of times after reduction of 
strangulated herniz, but only four reported 
cases have been found after primary dis- 
turbance of the mesenteric circulation. 
These cases were believed to be due to 
mesenteric arterial embolism or thrombosis, 
whereas the history suggests that the case 
reported here was caused by mesenteric 
venous thrombosis. 


The case of a 42 year old man is pre- 
sented who had suffered from superficial 
venous thrombosis in the legs and abdo- 
minal wall for four years. Two years ago, 
he suffered a mesenteric venous occlusion 
and all of the jejunum and ileum except 
15 inches was removed. He survived, but 
two months later he developed an obstruc- 
tion of the jejunum just proximal to the 
previous anastomosis. The two inch long 
segment of stenosed jejunum was believed 
to be caused by ischemia due to an in- 
adequate removal of necrotic bowel or to 
postoperative extension of the venous 
thrombosis. After a side-to-side anastomosis 
he recovered and he has continued in good 


health to the present time, 30 months after 
the resection. 


CONCLUSIONS 


Survival in continuing good health is 
possible after removal of all of the jejunum 
and ileum except approximately 15 inches. 
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If the circulation to the small intesti: e 
is impaired and complete necrosis «r 
massive infection does not occur, healing 
by fibrous stenosis may occur and an i)- 
testinal obstruction may be produced. 


Vascular disturbances of the intestin:.] 
tract may be a more common cause cf 
abdominal disease in the older age grouj:s 
than is at present recognized. 
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RESUME 


Gotines cas de résection massive d’intestin 
gréle avec survie prolongée ont été rapportés. 
Le dérangement métabolique le plus importart 
qu’engendrent ces interventions réside en l’absorp- 
tion des graisses, que suit de prés la mauvaise 


assimilation des protides. On a souvent rapporié 
une déficience du complexe vitaminique B, ure 
anémie ferriprive et une perte de ain, Lis 
patients se stabilisent 4 un poids inférieur et re 
assent guére plus de trois ou quatre selles quot'- 
diennes. La muqueuse de Il’intestin gréle restai t 
shypertrophie remarquablement. 


Un apport sanguin inadéquat cause raremert 
de sténose fibreuse de l’intestin gréle. La circul:- 
tion insuffisante touche surtout la muqueuse, «t 
sil n’existe pas de nécrose de toute la paroi 1i 
dinfection massive, le remplacement fibreux n> 
produit qu’un_ rétrécissement segmentaire. Ce; 
faits ont été observés surtout aprés la réductio1 
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dc hernies étranglées, tandis que seulement quatre 
cos ont été trouvés aprés des altérations primaires 
d- la circulation mésentérique. Ces cas semblent 
avoir été causés par des embolies ou des thromboses 
artérielles, tandis que le cas dont histoire est 
rlatée ci-aprés serait plutdt le résultat d’une 
tl rombose mésentérique veineuse. 

Le malade est un homme de 42 ans ayant 
scuffert de thromboses veineuses superficielles des 
janbes et de la paroi abdominale depuis quatre 

s. Il y a deux ans, a la suite d’une occlusion 

ineuse mésentérique tout le jéjuno-iléon moins 

» pouces (38 cm.) dat étre réséqué. I] survécut 
4 l’intervention, mais souffrit deux mois plus tard, 
dune occlusion jéjunale immédiatement proximale 
a l'anastomose. Le segment sténosé, long de deux 
pouces (5 cm.), semblerait avoir été causé soit 
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par la résection inadéquate d’intestin gangrené, 
soit par extension thrombotique post-opératoire. 
Aprés une anastomose latéro-latérale, le malade 
se remit et il demeure actuellement en bonne santé 
30 mois aprés la résection. 

En guise de conclusion, il semble donc que Yon 
puisse survivre adéquatement a lablation quasi- 
totale du jéjuno-iléon. 

Sil y a entrave a la circulation de Iintestin 
gréle, sans nécrose compléte ou infection massive, 
la guérison par sténose fibreuse peut sobtenir 
et produire une occlusion intestinale. Les dérange- 
ments vasculaires de l’intestin pourraient constituer 
une cause plus fréquente de douleurs abdominales 
chez les gens agés, qu’on est actuellement porté 
a le croire. 


MASSIVE UPPER GASTROINTESTINAL BLEEDING 
FROM SPONTANEOUS LACERATION OF THE LOWER CESOPHAGUS 
(MALLORY-WEISS SYNDROME) 


N. T. McPHEDRAN, M.D., F.R.C.S.[C],* Toronto 


SPONTANEOUS laceration of the lower ceso- 
phagus is recognized infrequently as a 
source of massive upper gastrointestinal 
hemorrhage. In 1929, Mallory and Weiss® 
described the findings at autopsy in four 
alcoholics who, following episodes of 
vomiting, had died of bleeding from 
this source. Subsequent reports from the 
same authors,* and from Chalmers et all.? 
Decker, Zamcheck and Mallory,* Small and 
Ellis* and Whiting and Barron’ have de- 
scribed this condition, and it has become 
known as the Mallory-Weiss syndrome. 
Violent retching, which ruptures the 
mucosa and submucosa of the cardia and 
lower cesophagus, leads to profuse bleeding 
from submucosal arteries. Many but not all 
of the patients have been alcoholics. 


CasE REPORT 


Mr. J.E., age 40, had been an alcoholic 
for 15 years. For the two years before admis- 
sion he had consumed a quart of wine and 
a quart of rubbing alcohol daily. There was 
no history suggestive of peptic ulceration, or 
of previous gastrointestinal bleeding. 

He was admitted to the Toronto General 
Hospital on November 7, 1957. The previous 
evening the patient drank a quart of milk 


*Chief Resident Surgeon, Toronto General Hos- 
pital, Toronto, Ontario. 


for his supper. Shortly thereafter he vomited 
the milk, and, after a period of violent retching, 
200 c.c. to 300 c.c. of bright red blood. Dur- 
ing the night he had several bowel movements 


consisting of dark blood and clots. At 6 a.m. 
he fainted in the bathroom, after which he 
was brought to the hospital. 

In the Emergency Department he was pale 
and sweating, although conscious and rational. 
His blood pressure was 60/40 mm. Hg, and 
his pulse rate was 132. The only abnormality 
on examination of the abdomen was a slight 
resistance of the upper right rectus muscle. 
There were no spider nevi, no “liver palms” 
or “liver flap”, and there was no ascites. 
The remainder of the physical examination 
and functional enquiry were negative. His 
hemoglobin value was 49%; his prothrombin 
time was normal. During the examination the 
patient vomited 300 c.c. of bright red blood, 
and passed a tarry stool. 

During resuscitation with intravenous blood 
transfusions, and on the assumption that he 
had cirrhosis with oesophageal bleeding, a 
Blakemore-Sengstaken tube was passed. The 
oesophageal balloon was inflated to a pressure 
of 30 mm. Hg. It was thought that if varices 
were not the cause, and a peptic ulcer was in 
fact the source of the bleeding, the bleeding 
would be uncontrolled and this would be 
easily recognized by aspiration through the 
central Jumen of the tube. 

By 6 p.m. on the day of admission the 
patient’s hemoglobin value had risen to only 
45%, in spite of the transfusion of 3000 c.c. 
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of blood in eight hours. It had been possible 
to aspirate only small quantities of blood from 
the stomach tube, and the patient had not 
passed further blood per rectum. Significantly, 
as was realized later, the patient had vomited 
blood around the cesophageal balloon on 
several occasions. It was decided to carry 
out a laparotomy because it was thought that 
the patient must be continuing to bleed from 
a gastric or duodenal ulcer. 


At operation the gastric balloon of the 
Blakemore-Sengstaken bag was found on pal- 
pation to lie in correct position against the 
cardia. There was a moderate amount of bright 
red blood in the stomach, and a large amount 
of black changed blood in the small intestine. 
No gastric, duodenal, biliary, or small bowel 
source of bleeding could be seen or palpated. 
A generous gastrotomy was performed. By 
alternately packing the upper and then the 
lower end of the stomach it was ascertained 
that the blood was not coming from the 
stomach, but was running freely into it 
through the cardia. 


The gastrotomy wound was closed. The 
cesophageal hiatus was exposed by dividing 
the coronary ligament and reflecting the left 
lobe of the liver. After mobilization of the 
cesophagus it was possible to pass a Penrose 
drain about it, and to deliver about 6 cm. of 
cesophagus into the abdomen. A vertical in- 
cision was made into the lower cesophagus and 
cardia in the midline anteriorly. In the mid- 
posterior wall of the cesophagus, extending 2 
cm. above the cesophago-gastric junction, was 
a laceration of the mucosa and submucosa. 
In the upper end of the laceration was a small 
vigorously bleeding artery. This was ligated, 
and the laceration oversewn with continuous 
chromic catgut. A Levin tube was threaded 
into the stomach under direct vision, and the 
incision in the cesophagus and cardia was 
closed vertically. The left lobe of the liver 
was sutured in correct position, and the ab- 
domen closed without drainage. 

The patient’s postoperative course was com- 
plicated by an episode of delirium tremens, 
but was otherwise uneventful. A gastrointes- 
tinal series two weeks postoperatively was 
normal. 


DIscussION 


In their original paper Mallory and Weiss 
postulated that the lacerations they found 
in autopsy specimens resulted from high 
pressure developed in the oesophagus and 
the cardiac region of the stomach during 
episodes of violent retching. They and 
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others have shown at post mortem thit 
the cesophagus is weakest in its lower 6 
to 10 centimetres. Complete rupture (so- 
called spontaneous rupture of the cesoph..- 
gus) probably occurs when the force ‘s 
greater, or the wall of the cesophagis 
more easily torn. Alcoholics, who are likely 
to have cesophagitis and gastritis, are also 
apt to have episodes of violent incoo:- 
dinated retching. Cases have been reported, 
however, in patients who were not alco- 
holics. 


The Mallory-Weiss syndrome should be 
considered in the differential diagnosis of 
obscure massive upper gastrointestinal 
bleeding. A known or presumed diagnosis 
of cirrhosis does not preclude this source 
of bleeding. The 30 mm. Hg pressure in the 
cesophageal balloon of the Blakemore- 
Sengstaken bag is adequate to control a 
ruptured venous varix, but not the arterial 
bleeding that occurs in this condition. 
(Esophageal laceration should be thought 
of as the possible source of bleeding in 
patients in whom no ulcer can be found 
at laparotomy. Under these circumstances, 
a generous gastrotomy and careful in- 
spection of the region of the cardia is in- 
dicated to rule out bleeding from above. 
It is possible that this lesion accounts, in 
some instances, for persistent bleeding after 
so-called “blind gastrectomy”. 


SUMMARY 


This case is reported to call attention 
once more to arterial bleeding from a 
laceration in the lower cesophagus as a 
source of serious hemorrhage from the 
upper gastrointestinal tract. The lesion is 
produced by violent vomiting and is more 
likely to occur in alcoholics, though it has 
occurred apart from this association. A 
generous gastrotomy is necessary to locate 
the source of the bleeding. 
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RESUME 


Il est peu fréquent qu’une hématémése soit 
causée par une déchirure spontanée de |’extrémité 
inférieure de |’cesophage. Cette entité a été décrite 

ur la premiére fois par Mallory et Weiss (d’ou 
‘expression de syndrome de Mallory-Weiss), puis 
par d’autres. Il semble que certains efforts de 


MALLORY-WEISS SYNDROME 


Shuttleworth and Hatt (Brit. J. Surg., 46: 
1, 1958) describe an unusual case of the 
Mallory-Weiss syndrome in which the patient 
had the typical “fissure ulcers” around the 
gastric cardiac opening with their long axis in 
line with the cesophagus, but there was no 
previous history of vomiting. 

The patient, a woman of 53, had vomited 
blood clot for half an hour on the day of ad- 
mission, and six days later had a severe haema- 
temesis. Transfusion and high Billroth I gas- 
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vomissement particuliérement violents soient capa- 
bles de provoquer la rupture de la muqueuse et 
de la sous-muqueuse cesophagienne a la partie 
basse de cet organe ou au cardia. Les cas que 
lon trouve dans la littérature étaient pour la 
plupart ceux d’alcooliques. 

L’histoire clinique qui nous est présentée est 
celle d’un homme de 40 ans, alcoolique, sans 
aucun antécédant d’ulcére ou d’hémorragie diges- 
tive. Il est admis 4 l’hépital pour une hématémése 
suivie de vomissements de caillots, survenue 
brusquement. A Jlentrée, le malade est pale, 
couvert de sueur, conscient et orienté. Pression 
a 60/40; pouls 4 132, hémoglobine 49%. A 
Yexamen, rien de particulier si ce n’est une légére 
résistance dans Hieroscendie droit. Aucun signe 
de maladie hépatique. On procéde immédiate- 
ment a la réanimation par des transfusions et l’on 
met en place un ballon de Blakemore-Sengstaken. 
Un peu plus tard, le taux de l"hémoglobine restant 
trés bas, on décide de faire une exploration. 

Au cours de la laparotomie, on ne trouve de 
prime abord rien de particulier. Une gastrotomie 
de vérification est pratiquée qui permet de se 
rendre compte que Taine persiste et que 
le sang vient de plus haut que le cardia. L’ceso- 
phage est mobilisé et abaissé, puis incisé: sur 
sa paroi postérieure, au fond d’une déchirure de 
la muqueuse, une petite artére saigne avec force; 
cette derniére est pincée et ligaturée. Le tout est 
suturé; le ventre est refermé sans drainage. Les 
suites opératoires furent excellentes. Un contréle 
radiologique, deux semaines plus tard, ne montre 
rien d’anormal. 

Ce syndrome de Mallory-Weiss pose un pro- 
bléme nouveau dans la diagnostic différentiel des 
hémorragies digestives. Il se rencontre de préfé- 
rence chez les alcooliques, qui font souvent de 
Yoesophagite et de la gastrite. Lorsque les autres 
étiologies auront été éliminées, il sera utile de 
penser a la possibilité d’une déchirure spontanée 
de la muqueuse cesophagienne juxtacardiaque. 


trectomy followed, but further hzmatemesis 
made further resection of stomach and ceso- 
phago-gastric junction with cesophago-jejunos- 
tomy necessary. The patient recovered. 

The unusual feature of this case is the 
complete lack of evidence that vomiting pre- 
cipitated the very characteristic lesions. The 
fissure ulcers were associated with a very 
severe chronic gastritis and it is thought that 
the gastritis may have predisposed to the 
typical numerous small ulcers. The precipitat- 
ing cause of the vascular abnormality which 
led to bleeding remains a mystery. 
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CHORDOMA OF THE DORSAL SPINE* 


S. A. GUEUKDJIAN, M.D., M.S., Buffalo, N.Y. 


CHorpoMa is an uncommon neoplasm aris- 
ing from the embryonic remnants of the 
spinal cord, the notochord. It may develop 
at all levels of the vertebral column, but 
the most usual sites are the cranial and 
caudal extremities. A localization in the 
dorsal spine is extremely rare, constituting 
about 3% of all chordomata. Because of 
its unusual characteristics the following 
case is considered worthy of record. 


TABLE I.—Reportep Cases or DorsAL CHORDOMA 


tumour was regular in outline, slightly fluc‘u- 
ant, but not cystic in consistency. It felt as 
if attached to the overlying skin but seen ed 
free from underlying structures. In all aspects 
it appeared to be a simple lipoma, and beca:ise 
of this diagnosis, arrangements were made for 
its removal while the patient was in hospital 
for his varicose veins. Nothing abnormal was 
detected in the central nervous and other 
systems. 

The patient was subsequently admitted to 




















No Year Author Site Sex Age Presenting symptoms 
1 1928 Cappell? D4-5-6 M 53 Paresthesia and incoordination of legs 
2 1935 Mabrey!? D7 ? ? ? 
3 1939 Giithert® D12-L1 M 65 Spinal tumour 
4 1941 Hansson® D7 M 45 Zonasthenia; paresis of legs. 
5 1948 Willis!* D1-2 M 51 Back pain and paraplegia 
6 1950 Wood and 
Himadi'® D11-12 M 54 Pain in left hip 
7 1951 Crowe and 
Muldoon® D3-4 M 30 Mediastinal tumour 
8 1952 Dahlin and 
MacCarty® Dil M_ Adult Spinal cord compression 
9 1952 Congdon‘ C7-D1-2.  F 18 Chest pain; paralysis of legs 
10 1956 Chiasserini and 
Marchiafava’ D4 M 44 Spastic paraparesis 
11 1957 Buraczewski 
and Rudowski! D3-4-5 M 43 Mediastinal tumour 
12 1957 Idem D4 M 37 Mediastinal tumour 
13 1958 Gueukdjian D2-3-4-5 M 41 Lipoma-like mass of back 


CasE REPORT 


B.A., a man aged 41, attended the surgical 
out-patient department of Mayday Hospital 
on October 17, 1956, with the complaint of 
varicose veins in both legs and a swelling in 
his back. The latter did not particularly in- 
convenience him and he stated that, were it 
not for his varicose veins, he would not have 
come to hospital. Other than the usual symp- 
toms due to varicosities, the patient had no 
complaints. He did not give any history of 
spinal injury. He felt fit and worked full time 
as a works foreman. 

On examination, the patient’s general con- 
dition was very good. He had moderately ad- 
vanced bilateral varicose veins. On his back, 
there was a dome-shaped mass, measuring 4 
inches (10 cm.) in diameter, situated slightly 
to the right of the midline, between the levels 
of the second and fifth dorsal vertebrae. The 


*This case was seen at the Mayday Hospital, 
London, England. The author is now at Roswell 
Park Memorial Institute, Buffalo, New York. 


the ward and on November 27, 1956, a 
bilateral Trendelenburg operation was_per- 
formed. He was kept in hospital and after 
normal recovery was operated on again 
on December 8, 1956, for the tumour of his 
back. Under general anesthesia, with the 
patient in the prone position, a vertical in- 
cision was made 1% in. (3.2 cm.) to the right 
of the spine. On incising the skin, the limits 
between the latter and the subcutaneous 
tissues could hardly be defined. From the 
beginning, the tumour did not look like a 
lipoma. There was, instead, a multilobulat«d, 
irregular, shiny, bluish-tinged tumour of a 
strikingly rich mucoid nature. It had neit!.er 
a capsule nor well-defined limits. Myxoria, 
lymphangioma and chondroma were all s:1s- 
pected. The mass was very adherent to tie 
skin and to the underlying fascia, though it 
separated with less difficulty from the lat.er 
than from the dermis, which appeared to e 
infiltrated. No stalk or extension into deey er 
structures or to the spine was noted. Tre 
growth spread between the levels of tie 
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second and fifth dorsal vertebrze, but was not 
in the midline. To carry out satisfactory ex- 
cision, the skin incision had to be extended 
at both ends. Finally a more or less complete 
renoval was obtained, but radical ablation 
could not be accomplished. The skin was 


clised with drainage and a pressure dressing | 


ws applied. 


On section, the tumour was so abundant 
in intracellular and extracellular mucin as to 
ge the appearance of mucoid syncytium. 
Tiere were mucin-distended signet cells and 
sviall groups of physaliferous cells showing 
niclear vacuolation. In spite of the slightly 
u:usual position of the growth, the histological 
fe.tures made it certain that this was a 
chordoma. Signs of active malignant prolifera- 
tion were absent (Fig. 1). 


Radiological examination of the whole of 
the spinal column showed no bony or other 
abnormality. 


Postoperatively the patient was kept under 
autibiotic cover and remained apyrexial. One 
week after the operation, the suture line was 
satisfactory, but there was considerable mucin- 
ous collection under the skin, with some in- 
flammatory erythema and cedema of the opera- 
tive site. A drain was re-inserted and 2 c.c. 
of hyaluronidase (Hyalase) was injected at 
the periphery of the swelling. The stitches 
were left in a few days longer than usual. By 
Christmas Day, the inflammation had _sub- 
sided and the swelling diminished. There was 
still some mucinous drainage but this stopped 
in due course. The patient was discharged on 
January 3, 1957, with a completely healed 
wound. Arrangements were made for a course 
of radiation therapy as an out-patient. In 14 
treatments spread over 22 days, the patient 
received an indirect dose of 4200 r of radio- 
active cobalt. When he was subsequently seen 
at the follow-up clinic, he was very well. The 
wound had healed with a fine scar and there 
was no evidence of local recurrence. The skin 
of the operative site was supple and normal 
except for a slight residual pigmentation from 
Co® therapy. There were no abnormal neuro- 
logical signs. 


COMMENT 


Chordoma was first reported by von 
Luschka in 1856."! Although the etiology 
of this, as of other tumours, is not known, 
trauma seems to be a particularly import- 
ant factor in chordomata. Ribbert'® was 
able to obtain chordoma-like lesions by 
puncturing the intervertebral disc. 
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Fig. 


Clinically, these tumours present nothing 
characteristic. Symptoms arise primarily 
from compression or involvement of ad- 
jacent structures, according to the location. 
A few of the cases in the dorsal area have 
presented as mediastinal tumours. Paralytic 
phenomena are not uncommon. 


The course of the disease is progressive. 
The neoplasm is slow-growing but malig- 
nant and invariably fatal; metastases are 
common. Mabrey™ estimated that about 
27% of these tumours metastasize and, ac- 
cording to his statistics, the average life 
expectancy is 2814 months. Jackson’® has 
seen a case of 30 years’ duration. 


Treatment is disappointing. Complete 
surgical removal is almost never possible, 
both because of the vital structures involved 
and the non-capsulated, infiltrative nature 
of the growth. Recurrence is the rule. The 
tumour is radio-resistant and all forms of 
therapy can only aim at temporary relief 
of symptoms. However, even with these 
limitations, surgery is indicated. 

The first record of dorsal chordoma is 
attributed to Cappell? who, in 1928, gave 
a detailed account of a tumour involving 
the fifth and sixth dorsal vertebra. There- 
after sporadic reports have been published 
and so far I can find only 13 cases of dorsal 





1.—Photomicrograph (x 114) of chordoma, showing} 
abundant intracellular and extracellular mucin and typical] 
physaliferous signet cells. 
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chordoma on record (Table I). Goidanich 
and Battaglia’ estimate the total number 
of chordomata of all sites to be about 400. 
This would bring the proportion of dorsal 
to all other locations to about 3%. 

Besides its unusual location, the present 
case is also atypical in that it presented as 
a benign-looking lipoma of the back and 
that the vertebral structure was not in- 
volved. 


SUMMARY 


Chordoma is a neoplasm of the embryonic 
remnants of the spinal cord, It is uncom- 
mon, and is usually located at the cranial 
or sacro-coccygeal end of the vertebral 
column. Only about 3% of these tumours 
involve the dorsal spine. A case is reported 
in a man, aged 41, who had an asymp- 
tomatic tumour in his back. Clinically this 
looked like an ordinary lipoma in the region 
of the second, third, fourth and fifth dorsal 
vertebrz, but at operation it proved to be 
a chordoma. Total excision was impossible, 
but the wound healed without recurrence. 
Adjuvant radiation therapy was instituted. 
The 13 cases reported in the literature are 
briefly tabulated (Table I). 
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RESUME 


Les chordomes sont des tumeurs peu fréquentes 
qui naissent des restes embryonnaires de la 
notocorde. Elles siégent de préférence aux ex- 
trémités céphaliques et caudales; leur localisation 
dans la région dorsale est trés rare, 4 peine 3% 
de tous les cas connus. L’auteur donne ici l’obser- 
vation d’un cas de ce genre. 

Un homme de 41 ans est admis 4 l’hépital 

ur des varices des deux jambes et une tumeur 
> dos. Cette derniére le géne trés peu, et le 
patient ne se plaint que de ses varices; il n’a 
jamais eu de traumatisme de la colonne vertébrale. 


A lexamen: bon état général; varices d’impor- 
tance moyenne des deux membres inférieurs; dans 
le dos, sur la ligne médiane, 4 hauteur D2-D5, 
présence d’une tumeur ovalaire, lisse, légérement 
fluctuante, de 10 cm. de diamétre, semblant 
adhérente a la peau et mobile sur les plans pro- 
fonds. Cette tumeur ressemble beaucoup a un 
lipome et il est décidé de profiter du séjour du 
malade pour en faire l’ablation. Quelques jours 
aprés avoir pratiqué une opération de Trende- 
lenburg bilatérale pour les varices, on procéde 4 
Yexcision du “lipome”. On découvre alors une 
tumeur trés riche en substances mucoides, non 
encapsulée et mal délimitée; cette masse adhére 
fortement 4 la peau et aux parties sous-jacentes; 
elle est enlevée de facon trés large, mais non 
totalement. 


Les suites opératoires furent dans l'ensemble 
satisfaisantes, 4 part le fait qu'il subsista pendant 
environ deux semaines un écoulement de substances 
mucoides qui fut drainé et finit par tarir; |: 
cicatrisation ce fit alors parfaitement. Le patient 
fut renvoyé a domicile et un traitement radic- 
thérapique ambulatoire fut institué: soit !4 
séances totalisant 4200 r avec le Cobalt radioacti’. 
A lheure actuelle, la guérison semble étre obtenu ». 
L’examen anatomo-pathologique de la _ pié&e 
opératoire fait conclure 4 un chordome sans sign: s 
de malignité. 


L’étiologie de l’affection n’est pas connue; | 5 
traumatismes jouent peut-étre un rdle adjuvan:. 
Ces tumeurs ne donnent aucune autre symptom: - 
tologie que celle des troubles de compression dc ; 
organes du voisinage. L’évolution est lenteme:t 
progressive et avec dégénérescence malign 


fatale; les métastases se font dans 27% des ca 
Le traitement est décevant car l’ablation chirurg’- 
cale radicale est rarement possible et les récidive 
sont la régle. Ces néoplasies sont radiorésistantes 
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BOOK REVIEWS 
(See also pages 21 and 32) 


PEDIATRIC SURGERY: Operative Technics, 
Surgical Procedures, Management Methods. 
Orvar Swenson, Boston. 740 pp. Illust. Appleton- 
Century-Crofts, Inc., New York, 1958, $20.00. 


This comprehensive textbook of the surgery 
of infancy and childhood fills the need for a 
supplement to standard surgical texts which 
seldom attempt more than a sketchy reference 
to pediatric surgical practice. The difference 
between peediatric surgery and adult surgery 
is just as great as that between peediatrics and 
internal medicine. In his foreword, Dr. William 
E. Ladd points out this fact of modern practice 
and approves the tendency of some surgeons to 
concentrate increasingly on the surgery of 


childhood. 


But there are many surgical conditions in 
children which can well be handled by the 
general surgeon. Dr. Swenson’s book is a good 
reference work for this, for the writing is clear, 
precise, and sufficiently detailed. As well as 
chapters on physical examination, antibiotics, 
anzesthesia, incisions, surgical technique, each 
operation description is complete in itself. It 
is hard to find a branch of surgery in children 
that is not fully covered: bronchoscopy, de- 
formities of the thorax, bronchiectasis, hiatus 
hernia, congenital cardiac lesions, undescended 
testicle, pyloric stenosis, malrotation, me- 
conium ileus, splenectomy, Hirschsprung’s dis- 
ease, urinary tract lesions, embryoma, burns, 
fractures, hemangiomas, harelip, parotid tu- 
mours—showing a remarkable range of surgical 
practice. Pediatric surgery according to this 
author includes nearly all the specialties in 
surgery. 

This reviewer found this textbook from 
Boston hard to lay down and recommends it 
to teachers of surgery, paediatricians, graduate 
students and general practitioners as well as 
to surgeons practising among the very young. 


SURGERY IN INFANCY AND CHILDHOOD. 
M. White and W. M. Dennison, 444 pp. Illust. 
E. & S. Livingstone Ltd., Edinburgh and Lon- 
don; The Macmillan Company of Canada 
Limited, Toronto, 1958, $7.65. 


This is a textbook for medical students from 
the Roval Hospital for Sick Children, Glasgow. 
“Pediatric surgery is not a special branch of 
surgery but is the whole of surgery applied 
to a special age group” is the first sentence of 
the first chapter and in many ways this book 
is a practical review of the fundamentals of 
surgical lesions. Concise notes on trauma and 
infection as modified by infancy and congenital 
disease such as hemophilia, and short descrip- 
tions of skeletal affections such as fragilitas 
ossium, rickets, and osteochondritis for example 
make this a useful small reference source for 
the general practitioner. The practitioner who 
does obstetrics will find the chapters on con- 
genital anomalies interesting refresher reading. 





Excellent diagrams, good photographs, u:- 
ful dosage tables and clear writing mae 
“Surgery in Infancy and Childhood” easy ‘o 
recommend for its purpose. And for protection 
against the bandying-about of obscure nam.s 
by the super-specialist (Letterer-Siwe disea:», 
Klippel-Feil syndrome) it provides all most 
doctors need to know. 

A good book not meant for specialists. 


OPERATIVE SURGERY: Volume 6, Hand, Ai.- 
putations, Plastic Surgery, Gynecology aud 
Obstetrics. Edited by Charles Rob and Rodn:-y 
Smith. 123 pp. Illust. Butterworth & Co. (Can- 
ada) Ltd., Toronto, 1958, $21.50. 


This is the sixth in a series of operative surge: y 
manuals and deals with surgery of the han, 
amputations in general, plastic surgery, and 
gynecology and obstetrics. To combine such 
a wide field in one volume requires concise- 
ness of description and much organization. 
This has only been achieved by touching on 
highlights in some phases. Plastic surgery is 
condensed to 131 pages and gynecology and 
obstetrics to only 123 pages. For this reason 
the specialist in a limited field will find many 
aspects of his study dealt with only briefly, 
if at all, and to such a specialist the volume 
will have limited appeal. 

To the general surgeon, on the other hand, 
this volume provides ready access to techniques 
in problems he may encounter and as such it 
is to be highly recommended. 

The format is excellent. The drawings are 
clear and beautifully executed and writing is 
reduced to a bare minimum. Along with the 
five previous volumes, this series offers a 
wealth of information in operative surgery 
and will find much use in the general surgeon's 
library where its excellent binding and _pre- 
sentable appearance will add a_ justifiable 
dignity. 


TRAUMATISMES ANCIENS: GENERALITES, 
MEMBRE SUPERIEUR (Old Injuries: General 
Remarks: Upper Limbs). R. M. d’Aubigné and 
R. Tubiana. 426 pp. Illust. Masson & Cie, Paris, 
1958. 


Le Professeur Merle d’Aubigné et ses colla- 
borateurs nous présentent un ouvrage de pre- 
miére valeur, convrant un chapitre important 
de la chirurgie réparatrice. De cet ouvrage 
se dégage un enseignement objectif, parce qu° 
“basé sur des résultats obtenus”. II est pa - 
faitement illustré, et contient des statistiqu:s 
personnelles que l’auteur confronte avec dis 
statistiques venant d’autres centres. Ceci co1 
fére 4 ce volume un caractére documentaii 
peu négligeable. On y traite “essentielleme: 
des séquelles osseuses, articulaires et musct 
laires, des traumatismes du membre supérieu 
moins la main.” 

La présentation de cet ouvrage est faite dan 
un ordre didactique tel, quelle en fait un trait 
de base ot rien n’est omis tout en laissant plac: 


(Continued on page 112) 
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pour une mise au point sur des particulari'és 
d’importance. 

Au premier chapitre, traitant des “séque!!es 
osseuses des traumatismes anciens” soit tr:u- 
bles de consolidation, altérations biologiqies 
ou infections, les notions de base énonc. es 
constituent un bagage essentiel a la formation 
théorique et pratique tant pour les spécialis es 
de la aes osseuse que pour les chirurgi: ns 
en général qui s’intéressent aux traumatisnies 
récents. 

De ce fait, ’ouvrage du Professeur Merle 
d’Aubigné présente un intérét particulier. Pour 
les infections osseuses, on trouve des notions 
importantes, qui ne sont pas nouvelles mais 
qui sont expliquées avec une telle clarté que ces 
pages constituent une synthése précieuse du 
traitement actuel. Il est intéressant de trouver 
lexpression francaise de tout un vocabulaire 
surtout connu dans la littérature anglosaxonne. 
Avec une insistance nécessaire, les auteurs sig- 
nalent l’importance d’aborder los au travers 
des parties molles saines, dans le cas des 
pseudarthroses infectées. 

Au chapitre II, “séquelles articulaires des 
traumatismes anciens”, les auteurs soulignent 
la défense absolue de “mobilisation passive 
des raideurs articulaires”. Ceci peut paraitre 
un anachronisme mais il est nécessaire de le 
répéter. De méme, trouve-t-on cet enseigne- 
ment précieux a l'article des arthroses; “seule 
une réduction anatomique 4 la rotule peut 
étre considérée comme satisfaisante . . . La ré- 
duction des fractures bimalléolaires ne doit pas 
laisser la moindre bascule de I’astragale . . .” 

Au sujet des substitutions prosthétiques, 
méme enseignement objectif. On trouve 1a des 
détails intéressants sur les greffes articulaires 
totales. 

Au chapitre III, richesse de détails tant 
historiques, histologiques que pathogéniques 
et techniques, que l'on trouve rarement réunis 
au sujet des muscles et des tendons. 

Le lecteur bénéficiera tout au long de cet 
ouvrage du fruit d’une recherche exhaustive 
au travers de la littérature de méme que d’une 
bibliographie aussi compléte que possible. Les 
illustrations dans l’ensemble sont claires et 
démontratives sauf dans le cas de voies d’ap- 
proche chirurgicales qui gagneraient a étre 
accompagnées d’une aml plus détaillée. 

Pour les traumatismes anciens du coude, on 
trouve une subdivision intéressante et précievse 
pour les indications opératoires. Les séquelles 
de traumatismes des os de l’avant-bras regoi- 
vent une attention méritée, par une anal\se 
des causes de séquelles. Ici l’on trouve l’expr:s- 
sion “traitements orthopédiques insuffisanis” 
par opposition 4 “traitements chirurgicaux nal 
conduits”; l’auteur veut sans doute parler le 
“réductions fermées” par rapport “aux rédi c- 
tions sanglantes”. 

Les auteurs nous paraissent trés prude ts 
lorsqu'ils posent comme limite de temps pour 
un garrot pneumatique, une heure et quart — 


(Continued on page 116) 
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Une technique chirurgicale qui donne 9° % 
de consolidation dans la cure de pseudarthro-e 
des 2 os de l’avant-bras mérite d’étre suivie 
a la lettre; on la trouve bien décrite dans ¢ °t 
ouvrage. 

La chirurgie du poignet fait le sujet ds 
derniers chapitres, avec les ostéites traum\- 
tiques du membre supérieur, et enfin la rééd :- 
cation fonctionnelle du membre supérieur «n 
traumatologie. 

Toute la pathologie du scaphoide carpi: n 
de méme que les séquelles des fractures— 
luxations du poignet sont traitées avec une 
clarté égale 4 celle que l'on note aux chapitres 
précédents. 

Les auteurs ont le grand mérite d’avoir 
fourni a la littérature médicale d’expression 
francaise, sur des sujets qui peuvent paraitre 
hautement spécialisés, des notions de base 
indispensables 4 tous ceux qui traitent les 
traumatismes récents ou leurs séquelles. Un 
tel enseignement contribuera a faire diminuer 
les séquelles de traumatismes en nombre et 
en gravité, malgré l’accroissement numérique 
des traumatismes récents. 


COMPARATIVE PHYSIOLOGY OF THE NERV- 
OUS CONTROL OF MUSCULAR CONTRAC- 
TION. Cambridge Monographs in Experimental 
Biology, No. 8. Graham Hoyle, Lecturer in 
Zoology and Comparative Physiology, University 
of Glasgow, Scotland. 147 pp. Illust. Cambridge 
University Press, England; The Macmillan Com- 
pany of Canada Limited, Toronto, 1957, $2.50, 


Some years ago Sherrington stated: “The im- 
portance of muscular contraction to us can 
be stated by saying that all man can do is 
move things and muscular contraction is his 
sole means thereto.” In spite of this, very little 
attention has been given to the mechanisms of 
muscular activity. The publication of Hoyle’s 
volume as the eighth in the series of Cambridge 
Monographs in Experimental Biology is indeed 
welcome. This volume is a serious study of 
the detailed biophysics of muscular contraction. 
The author, however, is fully cognizant of 
the place these mechanisms occupy in the 
over-all economy of the body, and although he 
discusses the detailed mechanisms he does not 
forget that the ultimate purpose of the muscl- 
is to contract and thus produce movement. 
Much of human physiology is based on 
deductions from observations made on lower 
forms. In this volume the various observation 
are recorded and arranged according to specie: 
The author sets out mechanisms developed ani! 
variations observed in the phylogenetic serie: 
He does not extrapolate to the human, bv’ 
merely presents the evidence of lower form: 
The text is well and carefully written. Th 
bibliography is extensive but not excessive, th: 
index small but adequate. This volume will no’ 
become a standard text for medical student 
but will prove a valuable asset to all who ar 
interested in the intimate details of muscula 
contraction and neuromuscular mechanisms. 


(Continued on page 118) 
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on duty in the emergency room 


Albumin /cre: 
for rapid shock therapy 


Albumin should be available for emergency treatment following 
trauma, hemorrhage or burns because it immediately restores and 
maintains an effective blood volume. An intravenous infusion of 

50 cc. of 25% albumin may be expected to pull 175 ce. of fluid into 
the circulatory system within 15 minutes. It would require 250 cc. of 
plasma or 500 cc. of whole blood to duplicate this therapeutic effect. 
In addition, Albumin/Cutter is salt-poor, heat-treated against the 
hepatitus virus, and ready for immediate use. Also indicated in: 
acute barbiturate poisoning, cirrhosis, cerebral edema, nephrotic 
syndrome, hypoproteinemia. Available in: 50 cc. emergency kits, 
complete with administration equipment; 20 ce. vials. 
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CUTTER| 106 lith Avenue, S. E., Calgary, Alberta 
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BRITISH SURGICAL PRACTICE: SURGICAL 
PROGRESS 1957. General editors, Sir Ernest 
Rock Carling, Consulting Surgeon, Westminster 
Hospital, and Sir James Patterson Ross, Director 
of Surgical Clinical Unit, St. Bartholomew’s 
Hospital, London. 442 pp. Illust. Butterworth 
& Co. (Canada) Ltd., Toronto, 1958, $8.00. 


The 1957 progress volume is the seventh 
supplement to the eight volumes of “British 
Surgical Practice”. The purpose of this is to 
bring recent articles, surveys and abstracts of 
other publications to the attention of the sur- 
geon who wants to keep up to date. There are 
numerous cross references to the previous, as 
well as references to the original volumes of 
the main work. It is therefore possible by 
using the “Noter-up 1957” at the back of this 
volume, to find all the previous references to 
reviews and original articles that have appeared 
since the main work was available. Where 
nothing further of significance in the literature 
has appeared beyond what was originally pub- 
lished, this is clearly stated in this section. 

There is a summary of important papers 
with their references at the end of each section; 
where the subject matter has been so enlarged 
by recent works as to make a section of the 
main work obsolete, it has been rewritten and 
included in “Surgical Progress 1957”. 

This little volume may therefore have a 


great appeal for the student preparing for 


examinations and alert to the most recent 
thoughts in surgical practice, as well as the 
surgeon anxious to keep abreast of the times 
with a minimum of time expenditure. 


DUODENUM ET PANCREAS. Actualités Hépato- 
Gastro-Entérologiques de JlHo6tel-Dieu, 1956 
(Duodenum and Pancreas. Hepato-Gastroentero- 
logical Conference of the Hotel-Dieu, 1956). 
Edited by Guy Albot, Hotel-Dieu, Paris, and 
F. Poilleux, Corentin-Celton Hospital, 296 pp. 
Illust. Masson et Cie, Paris, 1957, 3.500 Fr. fr. 


Tout n’a pas été dit sur le fonctionnement 
normal du duodénum et du pancréas, mais en- 
core moins sur le fonctionnement de ces organes 
aprés gastrectomie ou pancréatectomie. Guy 
Albot et Félix Poilleux nous présentent une 
étude poussée et trés bien faite de différents 
problémes qui intéressent ceux qui font de la 
gastro-entérologie. C’est un volume que tout 
chirurgien intéressé dans cette matiére devrait 
lire. 

On y lit d’abord une étude clinique et 
radiologique des tumeurs bénignes du duo- 
dénum, et du mega-duodénum congénital, 
acquis et fonctionnel. La démonstration des 
zones sphinctériennes de ]’anneau duodénal 
par la double sonde duodénale et la cholécys- 
tographie, donnent des idées nouvelles sur les 
dyskinésies par spasme oddien. 

Viennent ensuite un bel exposé des diffe- 
rents syndromes post-gastrectomie et une étude 
comparée de l’anastomose gastro-jéjunale et 
gastro-duodénale. Les auteurs terminent par 
l'étude des différents syndromes pancréatiques 
et leurs traitements. 


Books Received 
Books are acknowledged as received, bu 
in some cases reviews will also be mad: 
in later issues. 


Operative Surgery: Volume 7. Breast and Genitc 
Urinary System, Edited by Charles Rob and Rod 
ney Smith, 273 p. Illust. Butterworth & C 
(Canada) Ltd., Toronto, 1958, $21.50. 

Chirurgie d’Exérése dans la Tuberculose Pu! 
monaire: Technique, Indications, Résultats (Re- 
section Surgery in Pulmonary Tuberculosis: Tech- 
nique, Indications, Results.) D. Honoré, Liég: 
216 pp. Illust. Masson & Cie, Paris, 1958, 3,300 
fr, 

Milestones in Modern Surgery, Edited by A 
Hurwitz and C. A. Degenshein, New York. 520) 
pp. Illust. Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, New York, 
1958, $15.00. 

Chirurgie Infantile d’Urgence (Emergency Sur- 
gery in Childhood). M. Févre, Paris. 718 pp. Illust. 
ond ed. Masson & Cie, Paris, 1958. 8,000 fr. 

Les Déchirures Obstetricales Compliquées du 
Perinée, Traitement Chirurgical (The Surgical 
Treatment of Complicated Obstetrical Perineal 
Ruptures). R. Musset et al. 120 pp. Illust. Masson 
& Cie, Paris, 1958. 1,400 fr. 

Human Blood in New York City: A Study of its 
Procurement, Distribution and Utilization, Con- 
ducted by the Committee on Public Health. The 
New York Academy of Medicine, New York, 1958. 

Clinical Obstetrics and Gynecology: Vol. 1, No. 
2. Fibromyomas of the Uterus, Edited by R. A. 
Kimbrough. Toxemias of Pregnancy, Edited by 
L. M. Hellman, 249 pp. Illust. Paul B. Hoeber, 
Inc., Medical Book Department of Harper & 
Brothers, New York, 1958. $18.00 per vol. 

An Introduction to Experimental Surgical 
Studies. W. J. Dempster. 463 pp. Illust. Charles 
C Thomas, Springfield, Ill.; The Ryerson Press, 
Toronto, 1957. $12.00. 

Extracorporeal Circulation. Compiled and edited 
by J. Garrot Allen, 518 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, To- 
ronto, 1958, $8.25. 

Anomalies of Intestinal Rotation and Fixation. 
R. L. Estrada. 161 pp. Illust. Charles C Thomas, 
Springfield, Ill.; The Ryerson Press, Toronto, 1958. 
$7.25. 

Lehrbuch der Chirurgie (Textbook of Surgery). 
M. Allgoewer, Edited by H. Hellner and others 
2nd ed. 1112 pp. Illust. Georg Thieme Verlag 
Stuttgart, W. Germany; Intercontinental Medica! 
Book Corporation, New York, 1958. $20.00. 


Allgemeine und Spezielle Chirurgische Opera- 
tionslehre: Erste Band, Teil I (General and Specia 
Surgical Procedures: Volume I, Part I), Ger 
Hegemann, Edited by N. Guleke and R. Zenker 
420 pp. Illust. 2nd ed, Springer Verlag, Berlin 
Gottingen, Heidelberg, W. Germany, 1958, D)\ 
496 (Parts I and II). 


CHANGE OF ADDRESS 


Subscribers should notify the Canadian Journa 
of Surgery of their change of address two month 
before the date on which it becomes effective 
in order that they may receive the Journal with 
out interruption. The coupon on page 25 is fo: 
your convenience. 
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HISTORY OF CANADIAN SURGERY 


GEORGE ARMSTRONG PETERS 
(As I Remember Him) 


W. E. GALLIE, M.D., Toronto 


[HIS INVITATION to write a note on Professor 
Peters is a very acceptable one, for it not 
mly enables the writer to recall the delight- 
ful experience of his association with him, 
but it makes it possible to link together two 
periods of the history of our Toronto school 
ind hospitals which are separated by over 
30 years. 

In attempting to paint a picture of old 
Geordie Peters, as I remember him, I must 
try to forget the intervening half century, 
and transport myself back to the days when 
| was young and overwhelmed by the 
personality of this remarkable man. I was 
one of his last house surgeons, both at the 
Hospital for Sick Children and at the 
General Hospital, and the influence he had 
on me during those two years decided the 
type of career that I would follow. He was 
the best surgeon and surgical teacher that 
| ever knew, quite outclassing those of 
Toronto and New York and Great Britain 
with whom I came in contact. This impres- 
sion is just as strong today as it was half 
a century ago. 

One of the first things he taught us was 
how to sew up wounds, Graduating as he 
did in 1886, it is surprising that he showed 
no enthusiasm for antiseptics. His contacts 
with Lister must have come when the 
carbolic acid spray had been abandoned 
and the principle of asepsis adopted. At 
any rate, Peters used a technique very 
similar to what we have today. Because of 
Lister’s experiments, he took every precau- 
tion to avoid bruising and tearing the 
tissues, to prevent the collection of blood 
and serum in the closed wound, and to 
eliminate the possibility of infection from 
damaged skin. Peters’ subcuticular horse- 
hair suture, when carefully inserted, left 
a wound that would have pleased the 
modern plastic surgeon. The healing of 
his wounds was the pride of the hospital 
and has not been improved upon since. 





Dr. George Armstrong Peters. 


As a clinical teacher he was superb. One 
day he called me over to a child with a 
distended abdomen and asked me to put 
my stethoscope on the lower half of the 
abdomen and tell him what I heard. | 
listened for a while, expecting to hear in- 
testinal gurgling, but before long became 
aware of the loud beating of the heart. 
Then he suggested that I listen for breath 
sounds and sure enough they were quite 
audible. This was “Peters’ sign” for general 
peritonitis. 

This incident illustrates his method of 
clinical teaching. He rarely told us anything 
but rather led us to make the observation 
ourselves. By the time I got through with 
that patient, | knew more about peritonitis 
than a library of books or a series of lec- 
tures could have taught me. 

The way habits learned in youth stick to 
one through life is amazing. One day dur- 
ing an appendectomy my “resident” asked 
me how long I had been turning back a 
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sleeve at the base of the appendix before 
ligating and severing it. My answer was 
that I had learned it from George Peters, 
nearly 40 years before, and that I didn’t 
know there was any other way of doing it. 

While I was with Peters at the Hospital 
for Sick Children he was intensely inter- 
ested in devising a safe treatment for that 
dreadful malformation of the bladder, ec- 
topia vesicz. His operation consisted of the 
transplantation of the ureters into the rec- 
tum extraperitoneally, thus avoiding the 
great risk of peritonitis which attended 
other operations such as Madyl’s in which 
the ureters are transplanted into the colon 
intraperitoneally. This Peters operation is 
an excellent one, in that it is easy to do 
and it eliminates completely the risk of 
peritonitis. What the long term results may 
be is uncertain, for the risk of ascending 
infection sooner or later must be great, but 
I do know that I saw some of these patients 
several years after their operations, com- 
pletely changed from a condition of abject 
misery to one of comparatively happy child- 
hood. They had gradually developed con- 
trol of the rectum so that the urine could 
be retained for several hours, without 
mishap. 

Peters was, above all things, a general 
surgeon. One could not imagine him allow- 
ing himself to be cornered into some 
specialty. The whole field of anatomy was 
so interesting to him that he could not be 
content with a part of it. 

Following an internship at the General 
Hospital he joined the staff of the De- 
partment of Anatomy and quickly became 
one of its most brilliant teachers, In this, 
his skill with chalk and pencil was of great 
value. I have before me now a collection 
of his pocket case-books which are full of 
sketches and water colours which vitalize 
the written word. 

After a spell in the Anatomical Depart- 
ment he went to England and immediately 
passed the primary examination for the 
Fellowship. Six months later he tried and 
passed the final. He was one of the first 
Canadians to become a Fellow of the Royal 
College of Surgeons and he did it with a 
flourish. 

Upon his return from England he was 
promptly appointed to the Department of 
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Surgery and to the staffs of the General 
and the Children’s Hospitals. These ap- 
pointments marked the beginning of a bril- 
liant surgical career, illuminated from time 
to time by studies of unusual cases and 
by reports of the surgical treatment of such 
pathological conditions as hydatid cyst of 
the tail of the pancreas, fusiform dilatation 
of the cesophagus, cesophageal foreign body, 
procidentia recti, ascites due to cirrhosis 
of the liver, ectopia vesice, and others. 

Quite aside from his skill in the diagnosis 
and treatment of disease, he had a remark- 
able gift for designing and _ perfecting 
mechanical devices to be used in surgery 
and elsewhere. Of these his wrench for the 
correction of stubborn deformities, and his 
method of cutting urinary calculi, are well 
known. Bui the one that interested me most 
was described in his paper on “A New and 
Original Method of Making Casts” (Brit. 
M. J., Sept. 3, 1898). This was a device 
whereby he was able to spray an object 
with liquefied paraffin wax which, when 
thickened and cooled and supported by a 
coating of plaster-of-Paris, could be re- 
moved in sections and subsequently fitted 
together again to form a mould, This mould 
was then filled with liquid plaster-of-Paris 
and allowed to solidify. It is now that the 
value of the method becomes apparent, for 
in place of the former difficult and unsatis- 
factory method of chipping off the mould 
with hammer and chisel, one simply im- 
merses the whole mould and cast in hot 
water. Promptly the wax mould is melted 
and the cast becomes quite free. 

The method as presented originally to 
the Surgical Section of the British Medical 
Association in Edinburgh in July 1898, had 
the disadvantage of requiring expensive 
apparatus. But for the making of casts that 
do not require the absolute perfection of 
show pieces, he obtained satisfactory results 
by applying the liquid wax with a soft 
brush and covering it with plaster-of-Paris 
which could be divided into sections by 
cutting out silk threads which had been laid 
under the wax. This method has stood us in 
good stead for the casting of feet along with 
the object on which the patient was stand- 
ing. 

Peters was a man who believed that a 
surgeon should have some other interest 
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‘side from his work. His had to do with 
horses. He always kept a stable of excel- 
‘ent drivers and hunters, and my friends 
‘old me that there was no more daring and 
kilful cross-country rider at the Hunt Club 
han George Peters. I can remember him 
vell, driving snappily up to the old General 
lospital on Gerrard Street with his groom 
itting up behind him. 

This interest in horses led to his joining 
he Governor-General’s Bodyguard and 
ubsequently to his organizing the Toronto 
ight Horse, of which he was Colonel. 

His interest in the army led to his invent- 
ng the Peters self-registering electric 
arget. This was a most ingenious idea 
vhich provided that the target 200, 400 or 
100 yards away was connected by electrical 
vires with a miniature target at the right 
iand side of the marksman. When the 
‘hot hit the distant target it also registered 
m the miniature target close at hand. 

Peters’ gift for invention was very materi- 
ally aided by his close friendship with 
Philip Rensman, the chief mechanic in the 
machine-shop at the Children’s Hospital. 
Rensman was a superb mechanic, who was 
not only able to produce equipment but 
was also able to make valuable suggestions 
towards making the ideas practical. 

In reading over his papers, I have been 
struck once more with the excellence of 
his literary style. This is apparent not only 
in the short papers presented to the medical 
societies but also in the longer contributions 
he made to Bryant and Buck’s System of 
Surgery on the “Inflammatory Affections of 
Bone”, and the “Surgery of the Rectum and 
Anus” in the International Textbook of 
Surgery. He made no effort to be decorative 
in his style but he made perfectly sure that 
his audience and readers understood every- 
thing he said. 

He died on March 13, 1907, at the age 
of 47 years, of angina pectoris. Professor 
Cameron has recorded that even when he 
knew the end was approaching he dictated 
to his stenographer a description of the 
radiating pains of this dread disease as 
exemplified in his own case, and pointed 
out where they differed from the ordinarily 
accepted ideas. That is the kind of man 
he was. 
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He was buried with full military honours, 
but the sight of his horse without its rider 
and with his boots in the stirrups, reversed, 
blotted out for me all recollection of that 
great funeral. I have been listening to the 
“Last Post” ever since. 

But 50 years have rolled around since 
that last sad day, and it is now my happy 
privilege to hand on to my young col- 
leagues an impression of one of the great 
founders and builders of our school. As 
I said before, he was the best surgeon and 
the best surgical teacher I have ever known. 
It may be thought that this is the exagger- 
ated estimate formed by a _ worshipping 
youth, but I assure you that it was also 
the opinion of such men as Irving Cameron, 
Alexander Primrose, Clarence Starr, Fred 
Starr and George Bingham, who were more 
or less his contemporaries. He was more, 
indeed, than a great surgeon and a great 
teacher for he was also a great man. 
Reading over the obituary notices pub- 
lished in 1907 and several of the tributes 
paid to him at that time, one is inclined 
to smile at the emphasis placed on gentle- 
ness and sweetness of disposition. Certainly 
he was courageous, honourable, and kindly, 
but he was far from being gentle and 
sweet dispositioned. A glance at his photo- 
graph, which by the way is an excellent one, 
indicates at once the kind of man he was. 
In the operating-room, as on the parade 
ground, any incompetence or slothfulness 
on the part of his assistants would bring 
a roar from him that would shake the 
windows. At any rate his house surgeon’s 
knees shook. Fortunately his, intolerance of 
incompetence was the kind that stimulated 
in his students and assistants an intense 
desire to do the job well. 

Peters served on the Department of 
Surgery from 1892 to 1907. From 1903 to 
1907 he was Professor of Surgery. His mem- 
ory is kept alive among the students by the 
George Armstrong Peters Prize, which was 
established in 1912 by his friends. This 
prize which consists of a sum of money and 
an engraved piece of sterling silver is 
awarded to that graduate of the University 
of Toronto, of not more than 15 years’ stand- 
ing, who has made a sufficiently important 
contribution to surgical science. The list 
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of the winners includes the names of many 
of our most brilliant graduates. 

Fifty years is a long time and one’s 
memories are inclined to grow dim. But 
this look back into the past has been a 
happy occasion for the writer, for it has 


LES DEBUTS DE L’ASEPSIE 


Dans un numéro de Médécine de France 
(No. 96, 1958) le professeur Antonin Gosset 
rappelle que la technique de I’asepsie a été 
concue dans les vieux batiments historiques de 
la Salpétriére a Paris par un maitre trop 
oublié: Félix Terrier. 

“En arrivant 4 Bichat en 1882, Félix Terrier 
n’était pas satisfait de ce qu'il avait réalisé a 
la Salpétriére, i] sentait qu'il n’avait pas encore 
de ‘méthode’, et c’est alors qu'il prit la résolu- 
tion si fructueuse pour la chirurgie frangaise 
d’aller s’initier dans le laboratoire Pasteur, rue 
d’Ulm. Il m’a bien souvent raconté ses visites 
chez Pasteur et a bien souvent manifesté 
devant moi sa reconnaissance envers le docteur 
Roux auquel Pasteur l’avait confié. A mon 
sens, c’est 4 ce moment que se place |’événe- 
ment capital de la vie de Félix Terrier. 

“C'est en 1882 qu'il a fixé tout son pro- 
gramme: transporter lesprit bactériologique 
dans les salles d’opération, c’est a dire travail- 
ler dans une salle d’opération comme on le 
fait dans un laboratoire de bactériologie, et 
pour cela mutiliser que des objets stérilisés; 
mais stériliser un objet ne veut pas dire 
lavoir simplement fait bouiller, car l’ébullition 
n'est pas un moven suffisant, ce n’est pas un 
moyen mathématique. Et Félix Terrier, avec 
son esprit absolu, voulait que la stérilisation 
fit non pas un calcul de probabilité, mais une 
certitude. 

“En 1887, un de ses éléves, Poupinel, in- 
vente une sorte de four a flamber qui peut 
étre employé dans les salles de stérilisation, est 
facilement utilisable et marche a la simple 
chaleur du gaz d’éclairage. En 1889, 4 propos 
de la publication de sa_ statistique, Félix 
Terrier revient sur les avantages du ‘Poupinel’ 
qu'il emploie dans son service depuis le début 
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given him an opportunity to record some- 
thing of importance in the history of ow 
school and to give a final salute to one t 
whom we all owe so much. 


607 Medical Arts Bldg., 
170 St. George Street. 


de 1888. Cet appareil, qui a été employé peu 
& peu dans tous les grands services de 
chirurgie en France, depuis 1887, et qui est 
méme encore employé dans certains services 
aujourd'hui, avec la modification heureuse que 
mon collégue et ami, le docteur Wiart, 
chirurgien des hépitaux, lui a fait subir en le 
chauffant électriquement, cet appareil de 
Poupinel ne fut pas accueilli par tous favor- 
ablement a ses débuts. 

“A la communication de Félix Terrier disant 
quil a adopté la stérilisation 4 Tair sec au 
moven du Poupinel, parce qu’on peut la 
porter, au moins pour les instruments, au- 
dessus de 150 degrés centigrades, un des col- 
légues de la Société de Chirurgie lui répond: 
‘Je ne prétends point critiquer le procédé que 
M. Terrier préconise, mais celui des ébullitions 
successives dont je me sers (ébullition de dix 
minutes répétée deux fois a trois ou quatre jours 
dintervalle) est peut-étre plus pratique que 
tout en conduisant au méme but (O. Terrillon).’ 

““Le reproche que j’adresserai au systéme 
de M. Terrier, c’est qu'il nécessite une installa- 
tion et un outillage tout spéciaux (O. Terril- 
lon).’ 


“Vous voyez les objections apportées a une 
chose nouvelle qui réalisait vraiment un 
énorme progrés, permettait d’atteindre sans 
inconvénient des températures qui n’avaient 
jamais été atteintes auparavant! Vous vovez 
comparée a la simplicité de manceuvre dt 
Poupinel, l’ébullition de dix minutes, répété« 
deux fois 4 trois ou quatre jours d’intervalle 

“Vous voyez aussi le reproche perpétue 
que nous retrouvons toujours en chirurgie 
formulé contre tout progrés: une installation et 
un outillage tout spéciaux! Mais sans installa. 
tion et outillage tout spéciaux, que pourrions- 
nous faire!” 
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ORIGINAL ARTICLES 


HIRSCHSPRUNG’S DISEASE 
NINE YEARS’ EXPERIENCE AT 
THE HOSPITAL FOR SICK CHILDREN, TORONTO 


BERNARD LANGER, M.D.,° and STUART THOMSON, M.D.,7+ Toronto 


DEVELOPMENT OF THE MODERN 
CONCEPT OF ETIOLOGY 


FitRSCHSPRUNGS DISEASE, or congenital 
negacolon, has been recognized as a spe- 
clic disease entity for well over 70 years. 
However, it is only in the past 15 years 
that a satisfactory concept of its etiology 
aid treatment has evolved. 

In 1888, Hirschsprung,'* a Danish pedia- 
trician, reported two cases of chronic con- 
stipation and intermittent obstipation in 
children which went on to complete ob- 
struction and death at the ages of seven 
and 11 months respectively. The post mor- 
tem findings were tremendous dilatation 
and hypertrophy of the colon down to the 
rectum without obvious mechanical ob- 
structive factors. By 1904, he had collected 
another eight cases and a search of the 
literature disclosed 55 additional cases 
which fitted the clinical picture. On the 
basis of his observations in the post mortem 
room, Hirschsprung felt that this disease 
Was a primary congenital dilatation and 
hypertrophy of colon, or a congenital giant 
colon, 

After Hirschsprung’s report, other clini- 
cians began reporting cases, and additional 
theories regarding etiology arose. Marfan," 
in 1895, noted that there was increased 
length and redundancy of the sigmoid in 
these cases, and thought that the dilatation 
was due to chronic constipation secondary 
to kinking of the sigmoid colon, causing 
mechanical obstruction, The third theory 
was that of defective innervation of colon, 
and there were at least two variations on 
this theme. Fenwick* believed that the basis 
of the disease was anal spasm, that is, 
increased tone distal to the dilated colon. 


*Resident Surgeon, The Hospital for Sick Children, 
* Associate Surgeon, The Hospital for Sick Child- 
ren, Assistant Professor of Surgery, University of 
Toronto. 


Lennauder held that dilatation resulted 
from defective innervation to the dilated 
segment, causing decreased tone proxim- 
ally. He went so far as to give one patient 
“electric enemas” in which he attempted 
to stimulate the sigmoid with a faradic 
current. 

Thus except for the few who clung to 
anal spasm as a cause, physicians in general 
considered the dilated segment to be the 
site of the disease on the basis of one of 
the following: congenital dilatation, me- 
chanical kinking and obstruction, or defec- 
tive innervation. 

The observation of anatomical changes in 
the distal undilated segment was made 
early in the history of the disease, but the 
significance of these changes was unfortun- 
ately not appreciated. Dalla Valle’ in 1920 
was the first to note changes in nerve cells 
in the myenteric plexus of the rectum in a 
case of Hirschsprung’s disease. In 1928, 
Cameron‘ described similar changes in 
several more cases. These observers noted 
sparseness of ganglion cells of Auerbach’s 
plexus and also described degenerative 
changes in those ganglion cells present. 
They felt, however, that these were second- 
ary phenomena caused by chronic constipa- 
tion with resulting inflammation producing 
degeneration. 

Robertson and Kernohan2? in 1938, and 
Tiffin, Chandler and Faber** in 1940, again 
described these same pathological findings 
and suggested that Hirschsprung’s disease 
was due to a physiological abnormality of 
motility related to the absence of ganglion 
cells. These ideas were not generally ac- 
cepted, and as recently as 1946, Ekrenpreis,' 
in his classical monograph, described 
Hirschsprung’s disease as a “dysfunction of 
evacuation of the colon, of as yet unknown 
origin, occurring in the absence of morpho- 
logical and mechanical causations, and giv- 
ing rise secondarily to a characteristic 
dilation of the colon”. 
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It was not until 1948 that Swenson™-” 
correlated the pathological findings with 
x-ray observations, and in addition carried 
out motility studies on the colon and pre- 
sented the hypothesis which comprises our 
present concept of the disease. 

Swenson stated that the primary defect 
is a congenital maldevelopment of the in- 
nervation to the distal undilated segment 
of bowel. This segment is recognizable on 
pathological examination by absence or 
scarcity of ganglion cells in the myenteric 
plexus, and usually accompanied by an 
increase in the number of nonmyelinated 
nerve fibres. He stated that this defect 
in innervation was responsible for the fail- 
ure of this part of the bowel to expand or 
transmit peristaltic waves in a normal 
fashion, thus producing a_ physiological 
bowel obstruction with resulting proximal 
dilatation and hypertrophy. The agangli- 
onic segment in most cases involves the 
rectum and rectosigmoid region, but in a 
significant number of cases, involves a large 
part or all of the colon and may extend 
into small bowel. 

The exact nature of this autonomic 
nervous malformation is not known, since 
the normal mode of formation of myenteric 
plexus in the embryo is unknown. The 
most promising, though not completely satis- 
factory, hypothesis is that of Bodian’ * who 
postulates that neurons of the myenteric 
plexus form in a cranio-caudal direction, 
as outgrowths of the central nervous sys- 
tem, and that arrest of this process at some 
stage results in an aganglionic bowel 
distally, Swenson, on the other hand, be- 
lieves the primary defect to be a failure of 
development of the pelvic parasympathetic 
outflow with secondary absence of neurons 
in the bowel wall. 


INCIDENCE 


The relative incidence of Hirschsprung’s 
disease is estimated by Bodian to be 1 in 
20,000 to 30,000 live births, making it about 
one-quarter as common as fibrocystic dis- 
ease. 

All series show marked male predomin- 
ance, the proportion being somewhere be- 
tween 80% and 90% males. 

A familial tendency was suggested by 
some early reports including that of 
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Zuelzer and Wilson,?* who described fiv2 
cases in one family of 12 siblings. Bodia: , 
Carter and Ward? in a careful follow-u» 
of 40 cases found the disease in four sibling s 
including one set of twins, and estimate thet 
where a case of Hirschsprung’s diseas> 
occurs in a family, the chance of a subs« - 
quent male child being affected is about 
one in five. 


CLINICAL FEATURES AND DIAGNOSIS 


The clinical picture of the disease may 
be considered under two headings: 

1. The classical form, which has been 
described and well known since the time 
of Hirschsprung. 

2. Neonatal megacolon, which has been 
recognized only in the last 10 to 15 years. 

1. Classical Hirschsprung’s disease pre- 
sents in the vast majority of cases with a 
history dating from the time of birth, The 
child may be anywhere from one month 
of age upward when first seen but is usually 
less than one year old. The story is that of 
chronic constipation and abdominal dis- 
tension of varying degrees. The patient may 
present with chronic constipation alone, 
with constipation and intermittent bouts of 
subacute obstruction, or with a history of 
progressive constipation and distension go- 
ing on to complete bowel obstruction. 
These children have a greatly distended 
abdomen through which fecal masses can 
be palpated and often seen. They are often 
poorly nourished, and physically under- 
developed. The rectum is usually, though 
not always, empty of feces. 

The plain x-ray film demonstrates dilated 
loops of bowel containing fluid fecal 
material and gas. The barium enema ex- 
amination, when properly carried out by the 
technique of Neuhauser,'* demonstrates the 
narrow aperistaltic, aganglionic segment 
and proximal dilated bowel. 

2. Hirschsprung’s disease in the newbor i 
was first described as an entity by Ehrer - 
preis® in 1946, who reported 10 cases 
followed up from birth with x-ray finding. . 
Since then, there has been much interest i 
the diagnosis in infancy,~and numerovs 
case reports have been published. As 
result, cases are now picked up short ’ 
after birth which might otherwise hav: 
gone unnoticed until much later. 
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The presenting symptoms in the first few 
days of life are usually delay in the passage 
of meconium, with early vomiting and 
varying degrees of abdominal distension. 
‘his early episode of obstruction may be 
1elieved by spontaneous passage of stool, 
or by a movement after an enema or even 
‘fter rectal examination. The child may 
hen appear well, only to present at a later 
cate with the classical features of mega- 
‘olon. On the other hand, the newborn 
‘vith Hirschsprung’s disease may continue 
io have intermittent partial obstruction 
<oing on to complete obstruction and 
death in the early days of life if untreated. 

The barium enema does not as a rule 
eveal the characteristic dilatation, since 
this usually takes weeks or even months 
to develop. Significant points to be ob- 
served, however, in the barium enema 
examination in the newborn period are the 
poor distensibility of the lower bowel dur- 
ing the filling phase of the enema and also 
the impaired ability of the bowel to evacu- 
ate the barium. Evans and Willis’ recom- 
mend the taking of 24 and 48 hour films. 
The finding of large amounts of barium still 
in the bowel after 24 hours is strongly 
suggestive of Hirschsprung’s disease in the 
absence of any mechanical obstruction. 

An important symptom which may occur 
in either the neonatal or in the older age 
group is diarrhoea, This is sometimes a 
spurious diarrhoea with leakage of small 
amounts of stool around a fecal impaction, 
but is more often enterocolitis secondary 
to chronic impaction plus inflammation and 
mucosal ulceration. 

The final diagnosis is always made by 
pathological examination demonstrating the 
absence of ganglion cells in the myenteric 
plexus. Extra-mucosal biopsies may be 
taken when the abdomen is open either at 
the time of the preliminary colostomy, or 
when the pull-through procedure is being 
done. Swenson'® has described a method 
of biopsy of the muscular wall of the 
rectum to make a certain preoperative 
diagnosis in cases which are not typical 
clinically and radiologically. Bodian, on 
the other hand, biopsies the rectal mucosa 
and relies for a diagnosis on the observation 
of changes in the submucosal plexus similar 
‘o those seen in the myenteric plexus. The 
difficulty in the former technique is in 
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getting an adequate specimen of muscle for 
examination. In carrying out the latter 
technique, there is no trouble in getting 
the mucosal biopsy; the difficulty lies in its 
interpretation. Because of these difficulties, 
Hiatt" has recently been using a posterior 
approach to the rectum through a small 
transverse incision midway between anus 
and coccyx, in an attempt to get a more 
satisfactory specimen of rectal muscle wall 
without entering the lumen. 


TREATMENT 


The treatment of Hirschsprung’s disease 
was notably unsatisfactory before the de- 
velopment of the present concept of the 
disease. 

1. Medical treatment with diet, enemas 
and parasympatheticomimetic drugs such 
as methacholine hydrochloride (Mecholy] ) 
was of some help in the very mild cases. 

2. Surgical treatment consisted in either: 
(a) a left lumbar sympathectomy, which 
was done in an attempt to increase the tone 
of the proximal segment, or (b) surgical 
excision of part or all of the proximal 
dilated colon, in the belief that this dilated 
bowel was the primary site of the disease. 
Some successes were reported with these 
surgical procedures, but the results were 
usually only temporary. 

With the recognition of the distal agangli- 
onic segment as the diseased part of the 
bowel, Swenson also developed a method 
of excising the distal segment as far as 
the anus and anastomosing ganglion-con- 
taining bowel to anus by a pull-through 
procedure.'® This operation has now re- 
placed all other procedures in the treatment 
of the disease, In his early cases, Swenson 
performed the pull-through operation as a 
primary procedure except where the con- 
dition of the child would not permit, in 
which case he made a preliminary defunc- 
tioning colostomy. Because of the difficulty 
in operating on tiny infants, he now recom- 
mends preliminary colostomy when the 
diagnosis is made in a child under 12 to 18 
months of age, with delay of definitive 
surgery until it reaches that age. In older 
children, he performs a primary pull- 
through operation if the child’s condition 
permits. 
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There has been some concern about 
damage to the pelvic parasympathetic 
nerves during the operation with resulting 
impotence in males. Swenson has recently 
reported a follow-up study on 200 pull- 
through procedures, including 14 in males 
who have since married.”! Eight of these 
have had children, and the other six deny 
impotence. 


REVIEW OF CasEs AT THE HOSPITAL FOR 
Sick CHILDREN, 1949-1958 


A total number of 58 cases were seen. 
The diagnosis in most was verified by 
pathological examination; the rest were 
diagnosed on clinical and_ radiological 
grounds with pathological material not yet 
obtained. There was a marked male pre- 
dominance as in other reported series. 
Forty-six of the cases seen were in males, 
12 in females. 


1-7 days.... 


TABLE I.—AGE ar First Hospitaut ApMISSION 


20 cases 


8 days - 1 month... a (ie 

Reni = 8) PORE... cco genase anaes im * 

SUNG TRIN io i0 S0F nso casmiais lang OSG mm 
58 cases 


The age at which symptoms brought 
these children to the hospital for the first 
time varied from one day to six years. 
One-third of all cases presented in the first 
week of life, and one-half were seen by 
the end of the first month. A total of 83% 
of the patients had been admitted to hos- 
pital at least once by the time they were 
one year of age (Table 1). 

The problem of diagnosis in the newborn 
is reflected in the fact that of the 20 cases 
seen during the first week of life, the 
correct diagnosis was made within a week 
of admission in only five . Of the remaining 
15, five were recognized at post mortem 
and 10 were diagnosed after a period of 
time varying from two weeks to six and 
a half years. The provisional diagnoses 
made in these 15 cases are listed in Table 
II. Two of the children thought to have had 
rectal bands were presumed cured on their 
first admission when spontaneous evacua- 
tion and relief of distension followed digital 
rectal examination. 
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TABLE II.—Cases or Hrirscuspruna’s Disks: 
IN THE NEWBORN 
DraGnosts DELAYED oR MIssED 





No. of 
Provisional diagnosis cases 
Bowel obstruction (unspecified but not in- 

cluding Hirschsprung’s disease)....... 5 
PRPONMIMINOMIOUE 5 5 os. Senin sce sie 44.0 3 
Congenital anal stenosis or rectal band. . . 5 
RREMINOCMUOPMES <5 56.0 5.68 vec waisie sceediss 1 
Auge Keates be enetelereny e 1 


Mortality 


There were 20 deaths in this series of 5& 
patients—an overall mortality of 37%. An 
analysis of these deaths (Table IV) shows 
however, that only eight are postoperative 
deaths, and four of these eight patients 
were moribund at the time of operation 
Twelve of the 13 patients who had no 
suitable operation died. There was no dif- 
ference between the overall mortality in 
the neonatal cases and in those seen afte 
the first week of life. 

The level of the aganglionic segment was 
estimated by the pathologist in most cases 
and by x-ray where a pathological specimen 
was not available. It should be noted, how- 
ever, that the x-ray level does not always 
correspond to the pathological level. Fre- 
quently the upper end of the aganglionic 
segment becomes somewhat dilated. Just 
proximal to the totally aganglionic area is a 
transitional segment with scanty ganglion 
cells which is almost always dilated. 


TABLE III. 
EXTENT OF THE AGANGLIONIC SEGMENT 


No. of 

cases Deaths 
Rectum to rectosigmoid........ 34 11 
Sigmoid colon distally.......... 13 2 
Splenic flexure distally.......... 6 2 
a Bi l l 
Colon and terminal ileum....... 3 3 
Colon, ileum and most of jejunum ] l 


Of the 58 cases reviewed, the aganglionic 
segment in 47 (or 80% ) was rectum alone, 
or rectum and sigmoid. These comprised 
the short segment cases. The remaining 11 
long segment cases involved bowel proximal 
to sigmoid colon (Table III). 

It is interesting to note that cases with 
long segment involvement did not neces- 
sarily present with early severe symptoms. 
Those with segment involvement up to the 
splenic flexure were first seen in hospital 
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anywhere from two days of age to six years, 
and of the five cases involving the entire 
colon with or without part of small bowel, 
two were not seen until two and three 
months of age respectively. This suggests 
that there are different degrees of severity 
cf the functional obstruction produced by 
the disease, quite independent of the length 
«f bowel involved. Thus one patient with 

rectosigmoid segment involvement may 
develop complete obstruction requiring 
«mergency operation in the first week of 
life, whereas another with identical in- 
\olvement may carry on for many years 
vith laxatives and enemas alone. 

The overall mortality in those cases with 
wn aganglionic segment extending up only 
to the splenic flexure was comparable to 
the overall mortality in the short segment 
vroup. All five patients who had the en- 
tire colon with or without small bowel 
involved died. 

Four of these last five cases have been 
reported by Bowden, Goodfellow and 
Munn, of The Hospital for Sick Children.* 
in their paper they point out the difficulty 
involved, first in making the diagnosis at all 
in the long segment case, and then, in 
differentiating the long from the short 
segment cases in infancy, where the charac- 
teristic dilatation has not yet occurred. In 
those infants in whom the entire colon is 
involved and the diagnosis is made, they 
stress the importance of an immediate 
ileostomy with the later choice of either 
a permanent ileostomy, or colectomy and 
ileo-anal anastomosis by the pull-through 
technique. Sandegaard'* has reported one 
such case successfully treated by this opera- 
tion, and Swenson”’ has two. 

Diarrhoea as a presenting symptom was 
noted in eight cases in this series. The 
incidence was a little higher in the long 
segment group—three of 11 cases (27%), 
as compared with five of 47 cases (10% ) in 
the short segment group. Four of these 
eight children died without operation, two 
of bowel obstruction and two of entero- 
colitis. 

Urinary abnormalities have been re- 
ported by Swenson’? as occurring with 
significant frequency in association with 
Hirschsprung’s disease. Swenson has intra- 
venous pyelography, cystography and cysto- 
metrography performed on all cases, He 
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reports that 50% of cases show increased 
bladder capacity and decreased detrusor 
activity in the cystometrogram, and 5% 
have dilatation of the upper urinary tract, 
or megaloureter, demonstrable on intra- 
venous pyelogram. He feels that the identi- 
cal pathological process present in the 
bowel accounts for these urinary abnormal- 
ities, namely, defective innervation with 
dysfunction of the lower urinary tract 
associated with a decrease in ganglion cells 
in the wall of the bladder and the lower 
ureters. 

In this series of 58 cases, intravenous 
pyelography was done in 14. Thirteen of 
these pyelograms were interpreted as 
normal. One case had dilatation of bladder 
and ureter preoperatively which returned 
to a normal pattern postoperatively. This 
was felt to be a case of chronic lower tract 
obstruction secondary to external pressure 
from a dilated colon. 


Treatment 


Of the 58 cases seen at The Hospital for 
Sick Children in the past nine years, 45 
were treated operatively by one of the 
following: defunctioning colostomy alone; 
Mikulicz’s resection; pull-through proced- 
ure. 


TABLE IV.—MeEruop or TREATMENT AND 
Mortality 


No. of 
cases __ Deaths 


Defunctioning colostomy only. . . 15 5 
Mikulicz resection 11* 1 
Pull-through procedure 22 2 


Miscellaneous (non-operative)... 13 12 


61 20 
*Three of these subsequently underwent pull- 
through procedures. 


The remaining miscellaneous group con- 
sisted of those cases which received no 
treatment, medical treatment, or inappro- 
priate surgical treatment. These are con- 
sidered as the non-operative group (Table 
IV). The diagnosis in five of these was not 
made until post mortem. There were 12 
deaths in this group of 13 cases. Nine died 
of bowel obstruction (in two of these 
abdominal exploration was negative). Two 
died of enterocolitis complicating subacute 
bowel obstruction, and one died of per- 
foration after excision of what was thought 
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to be a stenotic terminal ileum. This last 
case proved to be one of long segment 
Hirschsprung’s disease with the entire colon 
and terminal ileum aganglionic. 

Of the 15 patients treated by defunction- 
ing colostomy alone, three were moribund 
on admission and subsequently died. One 
patient had repeated evisceration and died. 
One patient died after postoperative per- 
foration, the colostomy having been made 
in the aganglionic segment. Ten children 
are alive and well with a colostomy and 
are awaiting admission for their pull- 
through procedure when they reach the 
required weight. 


Eleven Mikulicz resections were done in 
this nine year period. Three cases had no 
recurrence of symptoms in a limited follow- 
up. In five cases, symptoms recurred post- 
operatively. Two of these are being man- 
aged medically, and three have required 
subsequent pull-through procedures. There 
was no follow-up in two cases, and one 
child who suffered a perforated colon after 
an enema had an emergency Mikulicz re- 
section but died shortly after. Mikulicz 
resection is not considered a satisfactory 
operation for Hirschsprung’s disease and is 
no longer done in this hospital. 

The first pull-through procedure in this 
hospital was done in 1949, and since then 
a total of 22 patients with Hirschsprung’s 
disease proven by pathological examination 
have undergone operation. The age at time 
of operation varied from one month to 11 
years. In the early 1950’s the operation 
was a primary procedure, without pre- 
liminary colostomy, at any age from one 
month on, if the patient’s condition per- 
mitted. During recent years, the practice 
has been to perform a primary pull-through 
operation only in the older group of child- 
ren (over two years of age) who are in 
good condition. In all others, a preliminary 
defunctioning colostomy is done above the 
aganglionic segment, and in infants, a colos- 
tomy is done and the definite operation is 
delayed until they reach at least 20-25 Ib. 
in weight. 

Of the 22 cases (Table V), six have been 
followed up for less than six months, which 
is not considered a long enough period for 
assessment, Of the remaining 16 cases, 11 
are considered good results. These have 
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TABLE V.—Putt-TuHrovuGu OPERATIONS IN 
ProvEN HirscusprRuNG’s DISEASE 





Results of operation—22 cases done 
2 postoperative deaths 
14 cases followed-up more than six 


TRONGNB 65 6c rcs eccctssses UbGOOR TOMUIts 


3 fair results 

Postoperative complications: 

Leak at the anastomosis................. 

Stenosis at the anastomosis.............. 

Postoperative eventration 

Bowel obstruction—adhesions............ 

Recurrence—inadequate resection 

Peritonitis—operative contamination 


spontaneous movements without need for a 
routine of laxatives or enemas, and without 
feecal incontinence. These have been fo)- 
lowed up for six months to nine years. In 
three cases results are fair. These require 
either dilatation for stenosis, or occasional 
laxatives and enemas to maintain regular 
movements, but have had no chronic dis- 
tension or obstruction. 

There were two postoperative deaths 
after the early operations done in 1950. 
One followed gross contamination of peri- 
toneum at operation; the other followed a 
postoperative leakage with peritonitis. 
These children were one month and four 
months old respectively and neither had a 
defunctioning colostomy. 

The complications of the operation are 
outlined in Table V. Of the six patients 
with a leak at the anastomosis, four had 
spontaneous closure, one had a complete 
separation of the anastomosis and required 
secondary operative repair, and one de- 
veloped peritonitis and died. Postoperative 
anastomotic stenosis has been relieved by 
a short period of dilatations in two cases, 
but in another three has persisted despite 
dilatations for four months, two and four 
years respectively. The cases of postopera- 
tive eventration or postoperative obstruc 
tion due to bands have all done well. One 
child had a recurrence of his symptoms due 
to inadequate resection of the distal enc 
of the aganglionic segment. He had : 
repeat pull-through operation and the re 
sult is now good. The peritoneal cavity wa: 
contaminated in one infant and this ac 
counts for the second postoperative death 

In reviewing these 58 cases of Hirsch 
sprung’s disease, another six cases were 
encountered in which a clinical diagnosi: 
of megacolon had been made and the pull 
through operation carried out, only to have 
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the surgical specimen reported as contain- 
ing ganglion cells from end to end. These 
have not been included as part of the series 
on the basis of negative pathological find- 
ings. The history was suggestive of Hirsch- 
sprung’s disease in all these cases. The 
»arium enema was thought to demonstrate 
a “narrow segment” in four cases. The other 
wo were operated upon on the basis of a 
ositive report on a rectal mucosal biopsy 
n one, and the gross appearance of a 
arrow segment of bowel at laparotomy in 
he other. The results in all were good. 
t is difficult to be sure whether these child- 
en had functional megacolon or true 
4irschsprung’s disease, with a very short 
egment, which was left in. 

The technique of the pull-through opera- 
tion as practised now includes the taking of 
‘xtramucosal biopsies at the time of opera- 
tion, in order to confirm the clinical diag- 
nosis, and to select a point of resection 
proximal to the aganglionic segment. This 
technique, however, does not produce a 
sample of the portion of rectum below the 
pelvic floor, and if this is the only part of 
bowel without ganglion cells, the diagnosis 
cannot be made by these means before 
carrying out the pull-through operation. 
Rectal biopsy is a method of sampling this 
most distal part of bowel, which is always 
aganglionic in Hirschsprung’s disease. This 
procedure is not necessary where the diag- 
nosis has been verified by pathological 
examination at the time of preliminary 
colostomy, but it may be invaluable in 
those children who have had a colostomy 
in infancy without a pathological diagnosis 
and who return in a year or two for defi- 
nitive surgery. - 

Rectal biopsy by Swenson’s technique 
has only recently been attempted at this 
hospital. Eight biopsies have been done in 
the past one and a half years. A satisfac- 
tory specimen was obtained in only four 
cases, In the other four cases the specimen 
was inadequate and the pathological report 
accordingly unhelpful and in one case mis- 
leading. * 


*Since this paper was originally prepared, two 
more cases have been encountered in which a 
satisfactory rectal biopsy was not obtained using 
Swenson’s technique. A second attempt using 
the posterior approach as described by Hiatt}? 
was successful in both cases. 


HIRSCHSPRUNG’S DISEASE 


SUMMARY 


The development of the present concept 
of etiology and treatment of Hirschsprung’s 
disease is reviewed. 

Fifty-eight cases seen in this hospital in 
the past nine years have been studied. 

With a better understanding of the dis- 
ease, the diagnosis is being made with 
greater frequency and earlier in the course 
of the disease. The main adjuncts to clinical 
diagnosis are special x-ray methods of 
visualizing the colon and pathological ex- 
amination by rectal biopsy. 

The treatment is surgical in all cases. In 
infancy, early colostomy (or ileostomy 
where indicated) may be life-saving, and 
is done as soon as the diagnosis is made. 
The pull-through operation is then carried 
out when the child reaches the required 
weight. In older children a primary pull- 
through operation may be performed if 
the general condition of the child is satis- 
factory. 


REFERENCES 


. Bopran, M., STEPHENS, F. D. AND WARD, 
B. C. H.: Hirschsprung’s disease, Lancet, 1: 
19, 1950. 

. Bopran, M., CARTER, C. O. AND Warp, B. C. 
H.: Hirschsprung’s disease, with radiologi- 
cal observations, Lancet, 1: 302, 1951. 

. Bowpen, D. H., GoopFELLow, A. M. AND 
Munn, J. D.: Hirschsprung’s disease in the 
neonatal period; a report of five cases, four 
of which involved the small intestine, J. 
Pediat., 50: 321, 1957. 

. CamERON, J. A.: On the etiology of Hirsch- 
sprung’s disease, Arch. Dis. Childhood, 3: 
210, 1928. 

. Datta VALLE, A.: Richerche istologiche su di 
un caso di megacolon congenito, Pediatria, 
28: 740, 1920. 

3. EHRENPREIS, T.: Megacolon in the newborn, 
Acta chir. scandinav., 94: Supp. 112, 1946. 

. Evans, W. A. AND Wits, R.: Hirschsprung’s 
disease: roentgen diagnosis in infants, Am. 
J. Roentgenol., 78: 1024, 1957. 

. Fenwick, W. S.: Hypertrophy and dilatation 
of the colon in infancy, Brit. M. J., 2: 564, 
1900. 

. Hiatt, R. B.: The pathologic physiology of 
congenital megacolon, Ann. Surg., 133: 313, 
1951. 

. Hiatt, R. B.: Surgical treatment of congenital 
megacolon, Ann. Surg., 133: 321, 1951. 

. Hiatt, R. B.: The physiological basis for sur- 
gery in congenital megacolon, S. Clin. North 
America, 38: 561, 1958. 

2. Hirscusprune, H.: Stuhltrigheit Neugeborener 
in Folge von Dilatation und Hypertrophie 
des Colons, Jahrb. f. Kinderh., 27: 1, 1888. 

. MarrFan, A. B.: De la constipation des nour- 
rissons et en particulier de la constipation 
d’origine congénitale, Rev. mens. mal. de 
lenfance, 13: 153, 1895. 





130 


14, SANDEGAARD, E.: Hirschsprung’s disease with 
ganglion cell aplasia of the colon and 
terminal ileum, Acta chir. scandinav., 106: 
369, 1953. 

15. Swenson, O. AND BILL, A. H., Jr.: Resection of 
rectum and rectosigmoid with preservation 
of sphincter for benign spastic lesions 
producing megacolon; experimental study, 
Surgery, 24: 212, 1948. 

SwENson, O., NEUHAUSER, E. B. D. AND 
Pickett, L. K.: New concept of etiology, 
diagnosis and treatment of Hirschsprung’s 
disease, Pediatrics, 4: 201, 1949. 

Swenson, O.: A new surgical treatment for 
Hirschsprung’s disease, Surgery, 28: 371, 
1950. 

Swenson, O., FisHER, J. H. AND MACMAHON, 
H. E.: Rectal biopsy as an aid in diagnosis 
of Hirschsprung’s disease, New England J. 
Med., 253: 632, 1955. 

Swenson, O. AND FisHer, J. H.: The relation 
of megacolon and megaloureter, New Eng- 
land J. Med., 253: 1147, 1955. 

SWENSON, O. AND FIsHER, J. H.: Treatment of 
Hirschsprung’s disease with the entire colon 
re in the aganglionic defect, A.M.A. 
Arch. Surg., 70: 535, 1955. 

Swenson, O.: Follow up of rectosigmoidec- 
tomies on 200 patients treated for Hirsch- 
sprung’s disease during a ten-year period, 
Ann. Surg., 146: 706, 1957. 

Rospertson, H. E. AND KERNOHAN, J. W.: The 
myenteric plexus in congenital megacolon, 
Proc. Staff Meet. Mayo Clin., 13: 123, 1938. 

TirFin, M. E., CHANDLER, L. R. AND FABER, 
H. K.: Localized absence of ganglion cells 
of the myenteric plexus in congenital mega- 
colon, Am. J. Dis. Child., 59: 1071, 1940. 

ZUELZER, W. W. AND WILson, J. L.: Func- 
tional intestinal obstruction on a congenital 
neurogenic basis in infancy, Am. J. Dis. 
Child., 75: 40, 1948. 


RESUME 


La maladie de Hirschsprung, ou mégacélon con- 
génital, est connue comme entité morbide depuis 
plus de 70 ans; ce n’est cependant que depuis ces 
quinze derniéres années que |’on a des conceptions 
satisfaisantes sur son étiologie et son traitement. 
Hirschsprung a décrit en 1888 ses deux premiers 
cas et en collationnait 55 autres en 1905. Depuis, 
de trés nombreuses publications ont été consac- 
rées 4 cette question; une revue de la littérature 
est faite ici. 

Trois théories furent avancées en vue d’expliquer 
l'augmentation de volume du gros intestin, 4 savoir: 
ou bien l’existence congénitale d’un intestin dilaté; 
ou bien un étranglement mécanique; ou bien enfin, 
des troubles dans l’innervation de l’organe. Plusieurs 
auteurs avaient trouvé et décrit l’existence, en 
aval du segment intestinal dilaté, d’une zone non 
dilatée dans laquelle les cellules nerveuses étaient 
étrangement rares aux endroits ot auraient di se 
voir les plexus myentériques. L’importance de cette 
constatation n’était pas apparue alors. 

On estime qu’un cas de maladie de Hirschsprung 
se recontre par 20,000 ou 30,000 nouveaux-nés 
vivants. Le sexe masculin est plus touché, dans 
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une proportion de 80 4 90%. Peut-étre existe-t-.| 
certains facteurs de _ prédisposition familiale. 
Cliniquement, il faut distinguer deux formes d: 
l’affection: 

l.—la maladie de Hirschsprung classique: les 
symptémes en sont une constipation chronique ¢‘ 
une distension abdominale d’importance variab] » 
accompagnées de fréquents épisodes diléus ou d: 
subiléus a répétition. Des masses fécales peuvent 
parfois étre palpées a travers la paroi abdominal« 
Le plus souvent, ces enfants sont sous-développé 
et en médiocre état de nutrition. Les rayons- 
montrent des anses dilatées, contenant des ma- 
tiéres et des gaz. Le lavement baryté met e: 
évidence un segment intestinal proximal dilat: 
auquel fait suite une portion plus rétrécie immo 
bile, sans péristaltisme. 

2.—la maladie de Hirschsprung chez le nouveau 
né, qui fut décrite comme entité morbide distinct: 
par Ehrenpreis. Dans les premiers jours de la vie 
le méconium est difficilement expulsé; des vomisse 
ments apparaissent précocement, accompagnés di 
distension de l’abdomen. Les épisodes d’obstruc 
tion se succédent et conduisent le patient 4 un 
mort rapide. Ici, le lavement baryté ne montre rie1 
de trés caractéristique, si ce n’est l’impossibilit: 
de dilater le bas intestin lors du remplissage par Js 
bouillie opaque. 

Dans chacune de ces formes, une diarrhée peut 
apparaitre, qui semble causée par une entérocolit 
secondaire. Le diagnostic ferme se fait lors de 
lexamen anatomo-pathologique, qui permettra d« 
constater l’absence de cellules nerveuses dans les 
plexus myentériques. Il convient de signaler a c« 
propos que l’on a décrit une technique de biopsie 
de la paroi intestinale avec sa musculaire. 

Le traitement de la maladie de Hirschsprung a 
été décevant jusqu’au moment ou |’on est arrive a 
la conception actuelle de son étiologie. Le _traite- 
ment médical n’est applicable qu’aux cas bénins. 
Chirurgicalement, on a pratiqué jadis des sympa- 
thectomies lombaires et des amputations des seg- 
ments dilatés. Les résultats n’étaient pas durables. 
En réalité, il faut amputer, outre le segment proxi- 
mal dilaté, tout le segment distal apéristaltique 
jusqu’a l’anus, et ensuite abaisser l’intestin 4 l’anus. 
Chez les enfants de moins de 18 mois, il sera 
prudent d’établir une colostomie. 

Les auteurs passent alors en revue 58 cas pro- 
venant de leur pratique 4 lH6pital des enfants 
malades de Toronto; sur ce chiffre, 46 sont des 
garcons. L’apparition des premiers symptémes 
remontait 4 une date variant de un jour a six 
ans; un tiers des malades était 4gé d’environ un¢ 
semaine et une moitié d’environ un mois. La 
mortalité globale fut de 37%. Un traitement chirur- 
gical fut appliqué 4 45 enfants et consista en une 
colostomie simple isolée, ou en une résection selon 
Mikulicz ou enfin en une résection suivie d’abaisse- 
ment. Les autres furent traités médicalement, ou 
non traités, ou encore traités chirurgicalement, mais 
de facon inadéquate; le diagnostic ne fut parfois 
posé qu’aprés la mort. 

En conclusion, les auteurs estiment que le meil- 
leur traitement de la maladie di Hirschsprung est 
lexcision large de tout le segment dilaté et du 
segment non dilaté situé en aval jusqu’a l’anus 
suivie de l’abaissement de J’intestin. 
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‘HE DISCOVERY of free air within the peri- 
toneal cavity is generally associated with 
tne signs and symptoms of peritoneal in- 
fiammation, and is regarded as an acute 
«bdominal emergency. This situation is 
usually detected by the physician or sur- 
veon using clinical methods, or by the 
radiologist with fluoroscopy or x-rays in a 
very ill patient. However, the detection of 
iree air in the peritoneal space, in a person 
who has no severe symptoms or signs re- 
lated to the abdomen and is obviously not 
in distress, is disturbing both to the radiolo- 
«ist and the clinician. Absence of liver dull- 
ness on percussion in such a patient is 
indeed perplexing when first encountered. 
\Vhen the presence of free air below the 
leaves of the diaphragm has been confirmed 
radiologically, and there is no _ external 
source to account for it, a diagnosis of 
spontaneous or idiopathic pneumoperi- 


toneum should be considered, The follow- 
ing case history is an example. 


CasE REPORT 


CasE 1.—M.S., a 72 year old housewife, had 
been complaining of mild, intermittent, crampy 
abdominal pains for the past year and had lost 
20 lb. In addition, she suffered from periodic 
epigastric fullness and flatulence, often associ- 
ated with borborygmi. Her past history was 
non-contributory, apart from a _ very real 
emotional problem in her home life which 
disturbed her greatly whenever it was men- 
tioned. She had had no previous abdominal 
operations. 

Because of her weight loss and vague upper 
abdominal complaints, her physician arranged 
for her to have a gastric series as an out-patient. 
During the initial fluoroscopy, the radiologist 
was surprised to find free air underlying both 
leaves of the diaphragm (Fig. 1). This air was 
seen to shift when the patient was moved in 
order to take radiographs in the supine, erect 
and lateral recumbent positions (Fig. 2). 
Needless to say the plan for the administra- 
tion of barium was cancelled, as it was thought 
that this patient had a perforated viscus. 

On examining her abdomen, there was 
ample evidence of air under the right dia- 
phragm, but no signs of enlargement of 
General 
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Fig. 1 


viscera, or other abnormal masses or tender- 
ness could be elicited. The results of the re- 
maining clinical examination were entirel\ 
normal including that of her neurological 
system, and her pain threshold was regarded 
as within normal limits. She was idmitted to 
hospital for investigation. 

The patient was confined to bed and given 
a bland diet as her only form of therapy. Her 
gastrointestinal tract 


continued to function 
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normally and she remained relatively asympto- 
matic. 

Her hzmoglobin level and red and white 
blood cell counts were normal, as was her 
blood smear. The Wassermann reaction was 
negative and she had no fever. Results of rectal 
examination, proctoscopy and sigmoidoscopy 
were also normal. 

At the end of a week, her clinical picture 
had not changed, although a decrease in the 
amount of free air was seen on further ab- 
dominal radiographs. It was thought that by 
then any leakage from a viscus would be sealed 
over, and a gastric series and motor meal 
examination was carried out. This showed no 
abnormalities in the oesophagus, stomach, py- 
lorus or duodenal caput, but three or possibly 
four diverticula of the second part of the 
duodenum were seen. The barium in the small 
bowel was carefully observed as it passed 
onwards, and it was noted that the upper 
portion was dilated, and that there was an ex- 
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cessive amount of gas in it at tl 
commencement of the examinatio. 
No further diverticula or other abno 
malities were visualized, and the co 
trast medium passed on into the lar; ¢ 
bowel in a normal manner witho: 
delay. A subsequent gall bladder seri ‘s 
and barium enema examination fail 
to show any peculiarities. 

As this patient continued to remai 
well, she was discharged from hospit:: 
with a diagnosis of duodenal dive 
ticula and idiopathic pneumoper.- 
toneum. 

Six months later she returned, con:- 
plaining of a swelling in her rigl:t 
groin which she had observed as it 

slowly increased in size during the preceding 
two months. Since her previous admission to 
hospital, she had carried out her usual house- 
hold duties, being bothered only occasionally 
by her original symptoms of epigastric fullness, 
flatulence and vague abdominal distress. Her 
weight remained stationary. 

An easily reducible inguinal hernia with a 
posterior wall defect about three inches (7.5 
cm.) in diameter was present. Once again, the 
presence of free air over the liver was demon- 
strated clinically but no other abnormalities 
were found in her abdomen. 

She was subsequently admitted to hospital 
for repair of this gradually enlarging hernia, 
which had not bothered her in any other way. 
Abdominal radiographs (Figs. 3 and 4) showed 
free air in copious quantities under her dia- 
phragm, with a space of four inches (10 cm.) 
between the right leaf and the upper surface 
of the liver. In addition, bowel was interposed. 

The radiologist also reported that 
many loops of small bowel were seen, 
some of which contained fluid levels. 
In addition, he believed that a small 
amount of free fluid was present in 
the peritoneal cavity. It was decided 
preoperatively that, if it was possible 
during the repair of her hernia, her 
peritoneal cavity would also be ex- 
amined. This was subsequently done 
by extending the hernial incision in 1 
more vertical direction than is cu:- 
tomary. An opening was made int) 
the large hernial sac, and immediate] 
gas bubbled out through © straw 
coloured fluid which was present. A - 
together about 200 c.c. of the flui |! 
was removed, which was sterile 01 
culture and showed no cells in th? 
smear. The hernial sac contained n> 
viscera. 
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The right colon was easily delivered 

through the wound and no _intra- 

luminal lesion could be palpated. Its 

wall was of a normal thickness. The 

serosal surface of the caecum and a 

small part of the ascending colon was 
excessively reddened in between stel- 

ite, greyish plaques which were 

‘thought at the time to be well or- 

anized fibrin deposits. The appendix 

vas normal, as was the terminal ileum 

‘or a distance of four feet (1.20 m.). 

‘rom here to the proximal three or 

‘our feet of the jejunum, the outer 

-urface of the small bowel was 
plastered with the same stellate, pearly 

‘rey and slightly raised markings. 

Chey were considerably more numer- 

sus here than on the caecum or ascend- 

ng colon. These were distributed not 

only on the side walls of the bowel, but also on 
the peripheral portion of the mesentery on 
either side, and closely followed the paths of 
the blood vessels along the most distal arcades. 
[he bowel wall was otherwise normal, as was 
the remaining portion of its mesentery. No 
enlarged lymph nodes were seen and a 
Meckel’s diverticulum was not present. It was 
thought that it would be extremely difficult 
to remove these serosal plaques, as they were 
intimately adherent to the walls of the bowel 
and the mesentery, and a more radical ap- 
proach was not thought to be advisable. This 
lesion did not in any way resemble Crohn’s 
disease, ulcerative colitis, tuberculous enteritis, 
or any form of malignancy. 

Because of a considerable degree of viscerop- 
tosis, the proximal four feet of jejunum was 
well visualized. Along the mesenteric side of 
this portion of bowel were multiple large 
diverticula (Fig. 5). None were present on the 
anti-mesenteric border and none showed any 
evidence of perforation. These diverticula were 
large. Some of them measured two to three 
inches (5-7.5 cm.) in all diameters, and they 
had large apertures in continuity with the 
lumen of the bowel. 

When the bowel was compressed, fluid-gas 
levels could be clearly seen through the thin 
distended walls of the diverticula themselves, 
but no leakage of gas or fluid was observed. 
The diverticula were extremely numerous and 
resembled clusters of huge grapes, some of 
them being multiloculated and in open com- 
munication with each other. This portion of 
the small bowel and its mesentery were other- 
wise normal. The remaining abdominal and 
pelvic organs were also normal, but perhaps ex- 
cessively mobile. It was thought unwise at the 
time to subject this patient to a bowel re- 
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section, because of doubt as to which portion 
should be removed and because her symptoms 
were minimal. In addition, she was 72 years 
old and we were actually operating on her for 
another condition. Consequently the inguinal 
hernia repair was carried out in standard 
fashion. 

There were no postoperative complications 
and the patient left hospital 10 days after- 
wards. 


DIscussION 


Free air in the peritoneal cavity is a 
common condition and may occur from a 
wide variety of lesions and causative agents, 
so that it is probably worth while to con- 
sider its origin in some detail. One must 
suppose that a rupture or leak of a gas- 
filled viscus or cyst has produced this 
entity, once the absence of any recent op- 
erative, therapeutic or diagnostic procedure 
has been established, Infection due to gas- 
producing bacteria is as a rule accompanied 
by the signs of peritonitis or abscess forma- 
tion. It is of course extremely rare to en- 
counter a patient with pneumoperitoneum 
not accompanied by peritonitis, but this 
does occur occasionally either with or with- 
out a demonstrable cause. 

Therapeutic, diagnostic or operative pro- 
cedures may leave residual gas in the peri- 
toneal cavity. The intraperitoneal instil- 
lation of air into this space is still used in 
the treatment of certain cases of pulmonary 
tuberculosis. 
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Fallopian tube patency may be ascer- 
tained with air or other media under pres- 
sure and can produce pneumoperitoneum. 

Rupture of a gas-containing viscus allow- 
ing the escape of its contents may follow 
penetrating abdominal or pelvic wounds, 
or instrumentation such as gastroscopy or 
sigmoidoscopy. These accidents are invari- 
ably accompanied by peritonitis and may 
be due to direct trauma of the wall of the 
viscus or to instillation of an excessive 
amount of air through the instrument. 
Loughead' cites an instance, however, of 
the development of pneumoperitoneum 
after an air contrast barium enema without 
the escape of barium from the bowel and 
without evidence of peritonitis. 

After abdominal operations, it is usual 
for air to remain in the peritoneal cavity, 
but this rarely produces any symptoms and 
is usually completely absorbed in seven to 
ten days. 

Various lesions of the bowel may directly 
or indirectly produce a perforation permit- 
ting an escape of gas, which is almost al- 
ways accompanied by intestinal content, 
into the peritoneal space. In such an in- 
stance the signs of peritoneal irritation will 
be added to those of pneumoperitoneum. 
Rupture of a viscus from external trauma, 
or spontaneously from a pre-existing disease 
such as peptic ulcer, neoplasm of the 
gastrointestinal tract, or colonic diverti- 
culitis, is probably the commonest reason 
for this condition. On rare occasions, only 
gas may leak out; this does not give rise to 
the signs and symptoms of peritoneal in- 
flammation. A description of such a case 
follows: 


Case 2.—J.T.H., an 83 year old man, suf- 
fered over a period of two months from epi- 
gastric pain and vomiting and lost 20 |b. 
A gastrointestinal series was arranged and at 
this examination free air was found under the 
right leaf of the diaphragm (Fig. 6). He was 
immediately sent into hospital although his 
only complaint was mild epigastric distress 
and his temperature, pulse rate and white 
blood cell count were normal. His abdomen 
was soft on palpation and no tenderness or 
masses were present, but liver dullness was 
absent on percussion. The results of the 
remaining examination were normal. 

The following day, air was still present in 
the peritoneal cavity, and with constant gastric 
suction he remained well. It was thought that 
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the free air was derived from a leak in 
peptic ulcer or carcinoma of the stomach. 

In a week, it became apparent that he w:s 
suffering from pyloric obstruction, not allev:- 
ated by continuance of gastric suction, and he 
was operated upon. Here a polypoid carcinon 
of the gastric antrum was found and, because 
of his age, only a gastro-enterostomy was pe 
formed. There was no evidence of a perforati« 
or peritonitis. 


This is an instance of asymptomatic 
pneumoperitoneum, which may or may nct 
be idiopathic, Nanson and Dragan? r- 
ported a case of symptomless pneumoperi- 
toneum without peritonitis and suggested 
that the site of perforation was in a jejunal 
diverticulum. The patient was relieved by 
resection of the involved portion of smal 
bowel. The same authors also drew atten- 
tion to the fact that idiopathic pneumo- 
peritoneum was infrequently mentioned in 
the medical literature, and referred to onl 
20 examples up to 1956. These cases may 
have an associated but undemonstrable 
lesion as the source of the free air; peri- 
tonitis is rarely associated with it. 

Sidel and Wolbarsht’ described a patient 
with pneumonia and an _ asymptomatic 
pneumoperitoneum that disappeared com- 
pletely after a three-month interval. Other 
supradiaphragmatic lesions may be suspect. 
such as an emphysematous bulla in con- 
tact with a thin eventrated diaphragm, as 
Hinkel* reports. He also refers to the rare 
appearance of pneumoperitoneum second- 
arily to an artificially produced pneumo- 
thorax when the needle has been inserted 
into the pleural space only. 

As far as can be ascertained, Ayres? first 
discussed the association of pneumoperi- 
toneum and “gas cysts of the intestinal 
tract” in the literature in the English 
language. He translated from Stenstrom’s 
article on this subject, and pointed out that 
this lesion is apparently more common in 
Europe and is correctly known as pneuma- 
tosis cystoides intestinalis or emphysem: 
bullosum intestinale. This disease is charac 
terized by the formation of many cysts. 
which are generally located on the smai! 
intestine but may occur elsewhere in th: 
gastrointestinal tract. Their etiology re- 
mains obscure. 

Gazin et al.’ comprehensively discussed 
this disease and suggested that, should th: 
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cysts rupture and form a_pneumoperi- 
toneum, gas may be seen by x-rays outside 
the gastrointestinal tract. Other authors*-!" 
describe this also, but as Koss"! in his re- 
view in 1952 collected only 213 published 
cases of pneumatosis cystoides intestinalis, 
it must be a rare source of free gas in the 
peritoneal cavity, since rupture of the cysts 
does not by any means always occur, Ac- 
cording to Ayres and Dale, this is often a 
s ‘lf limiting disease and there may be a 
local inflammatory and foreign body re- 
action which progresses to a chronic stage 
vith ultimate fibrosis and scarring. The 
diagnosis of this condition as the source of 
pneumoperitoneum may be well nigh im- 
possible, for the cysts may entirely dis- 
appear with the passage of time, leaving 
small greyish-white plaques or fibrotic 
areas on the wall of the gut and neighbour- 
ing mesentery. This observation well 
describes the lesions that we encountered 
on the serosal surface of the bowel in our 
first case. 

The case of a patient with recurring 
attacks of epigastric distress, abdominal 
distension and vomiting associated with a 
degree of pyloric obstruction and pneumo- 
peritoneum has been well described by 
Trachtman and his colleagues.’ At opera- 
tion, no lesion other than an area of patchy 
fibrosis of a segment of small bowel wall 
was present, They concluded that this was 
an instance of pneumatosis cystoides in- 
testinalis and that this was the source of 
the free gas. At no time during the four and 
a half years that this case was followed up 
were there any symptoms or signs of peri- 
tonitis, but some degree of pneumoperi- 
toneum was always present. It is even more 
disconcerting, as Schneewind' has_ in- 
timated in his description of a patient with 
pneumoperitoneum and evidence of peri- 
toneal irritation upon whom he operated, 
to discover no abnormalities at all. A sub- 
sequent radiological investigation showed 
a normal gastrointestinal tract. 


SUMMARY 


A case of persisting pneumoperitoneum 
has been presented, in which no signs or 
svmptoms of peritoneal inflammation were 
present, and no significant abnormalities 
detected on a radiological investigation of 
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the gastrointestinal system. Six months 
later, while an inguinal hernia was being 
repaired on this patient, an opportunity to 
examine the abdominal and pelvic organs 
became available. Free gas and a small 
amount of clear yellow fluid were present 
in the peritoneal cavity. Marked jejunal 
diverticulosis, in addition to a patchy fi- 
brosis of a portion of small bowel wall and 
adjacent mesentery, was also found. The 
patient’s initial symptoms of epigastric dis- 
tress, flatulence and borborygmi could well 
be accounted for by the jejunal diverticula, 
because in this condition, the roentgeno- 
logical diagnosis is often difficult. 
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There was no evidence of peritonitis or 
perforation, however, to account for the 
free gas in the peritoneal cavity, It is pos- 
sible that, because of the thin translucent 
walls of the jejunal diverticula, gas may 
have diffused through them into the peri- 
toneal space without producing a gross site 
of leakage. The stellate shaped, pearly grey 
plaques seen over the serosal surface of a 
segment of ileum and jejunum and their 
mesentery were suggestive of the fibrotic 
end stage of pneumatosis cystoides intestin- 
alis. Several authors have indicated that 
this condition, even at this stage, may cause 
pneumoperitoneum. 


Unless this patient’s peritoneum does not 
allow the free transmission of gas, which is 
unlikely, then a continuing supply is being 
produced from some source that is sus- 
pected but unproven at this time. 


ADDENDUM 


Since this paper was written, another case 
of pneumoperitoneum of unknown origin has 
been encountered. In this instance, a 60 year 
old male patient developed epigastric pain of 
moderate severity two weeks before he was 
admitted to hospital. During this period he was 
always able to consume his normal diet with- 
out any distress, and the pain gradually 
abated. He had no other symptoms and his 
bowels moved normally. On admission to 
hospital he complained only of very slight 
discomfort in the left side of his abdomen, 
where slight tenderness was also present. His 
abdomen was distended and tympanitic, and 
liver dullness was absent. No other abnormal 
findings were noted clinically, but a radio- 
graph showed a large collection of gas under 
both sides of his diaphragm (Fig. 7). 

With conservative management only, his 
symptoms rapidly disappeared and results of a 
gastrointestinal series, barium enema and sig- 
moidoscopic examination were normal. At the 
time of discharge three weeks after his ad- 
mission, he was entirely asymptomatic and the 
pneumoperitoneum of undisclosed origin had 
entirely disappeared. 
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RESUME 


La présence d’air dans la cavité péritonéale 
est habituellement considérée comme le signe d’un 
trouble grave. Cependant, il peut s’agir d'un 
pneumopéritoine essentiel A évolution bénigne 
comme JVillustre le cas d’une femme de 72 ans 
rapporté par l’auteur. Cette malade accusait des 
coliques depuis un an et une perte de poids de 9 


kilos. A la fluoroscopie on découvrit la présence 


d’air sous le diaphragme. L’examen clinique a part 
la disparition de la matité hépatique ne révéla rien 
qui put expliquer cette anomalie. Elle fut mise en 
observation avec diéte légére mais la fonction 
intestinale n’en demeura pas moins normale. Aprés 
une semaine on se risqua A lui administrer un 
repas baryté qui montra trois diverticules de la 
seconde portion du duodénum. 

Six mois plus tard elle se présenta de nouveau 
pour une masse dans l’aine qui était une hernic 
inguinale droite. Non seulement on nota encor 
la présence d’air libre dans la cavité péritonéal 
mais aussi une aéro-hydro-iléie segmentaire. A 
Yopération, dés que le péritoine fut ouvert o1 
sentit barbotter des bulles d’air qui s’échappaient 
et l’on retira environ 200 c.c. d’un liquide jaunatr 
et stérile. A environ 1.2 m. de Tiléon terminal 
le gréle était couvert de points gris perle e1 
astérisques qui représentaient autant de _ petite 
cicatrices et que l’on voyait aussi sur le mésentér: 
le long des arcades vasculaires. Le début di 
jéjunum comportait plusieurs gros diverticules e1 
grapves. Aprés contention de la hernie on referm: 
labdomen et les suites postopératoires furent san 
histoire. Un autre cas semblable chez un homm 
de 60 ans est aussi rapporté en addendum. 

A part les cas ot le pneumopéritoine est cré 
comme mesure thérapeutique ou diagnostique, |: 
présence d’air ou de gaz dans le grand ventre es 
le résultat de perforations traumatiques ou patho 
logiques, des suites facheuses d’une instrumenta 
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tion malheureuse, ou d’un ensemencement bacil- 
laire. Dans la grande majorité de ces cas on observe 
des signes non équivoques de péritonite. On pré- 
tend que certaines perforations ne permettraient 


MODERN TRENDS IN GASTROENTEROLOGY 
(Second Series). Edited by F. Avery Jones, 
Central Middlesex Hospital, London. 415 pp. 
Illust, Butterworth & Co. (Canada) Limited, 
Toronto, 1958, $15.75. 


The first volume of this series appeared in 
1352 and contained 34 chapters and more 
than 800 pages. Although it too attempted to 
emphasize recent advances in selected subjects 
ii dealt with many subjects in a much more 
general way. The present volume is designated 
by Illingworth in his introduction as a com- 
panion volume—a most apt description of this 
excellently produced, beautifully planned, com- 
pact book, which brings one up to date in all 
the important fields of gastroenterology. It is 
not a textbook on the subject and systematic 
treatment of gastroenterology is left to such 
standard books as are available, but every one 
of the 24 chapters contains the most up-to-date 
information on its particular subject and a very 
full list of references. 

It is difficult to single out any particular 
feature but the reviewer feels that the inclu- 
sion of American experts such as Bockus and 
Palmer and of writers from other countries 
has given this book an international flavour 
and enhanced the value of its contents, as 
being of global validity. Jan Waldenstrém of 
the University of Lund gives a lively descrip- 
tion of the clinical picture of carcinoid tumours; 
Bengt Pernow of the Department of Physiology 
at Stockholm, deals with the chemical and 
physiological aspects of these tumours, while 
the pathologist Basi] C. Morson of London, 
England, gives a fine description of the general 
and special pathology of carcinoid tumours 
including their method of spread. 

The chapter on steatorrhoea by W. T. Cooke 
and J. M. French is typical of most of the 
chapters on other clinical conditions. It is 
written by experts who have themselves made 
important contributions to the subject and 
are able to present it lucidly and convincingly. 

Anyone familiar with the textbook and the 
numerous writings of H. L. Bockus will enjoy 
the chapter on ulcerative colitis. The effects 
of ACTH and corticosteroids on the alimentary 
tract is a timely topic and is covered by L. J. 
Witts of Oxford. He deals with the undesirable 
effects on the alimentary tract in the thera- 
peutic use of these agents as well as their 
use in the treatment of hepatitis, steatorrhoea 
and of course ulcerative colitis. 

The chapters on the Mallory-Weiss syn- 
drome, the Peutz-Jeghers syndrome and newer 
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que léchappement de gaz. Il semble que le 
pneumopéritoine essentiel soit le résultat de la 
perméabilité des vésicules de la pneumatose 
kystique. 


knowledge of the physiology of smooth muscle 
of the alimentary tract were particularly in- 
structive to this reviewer. The comprehensive 
approach to cancer of the alimentary tract 
will serve as a guide for many writers on the 
subject for years to come. The publishers can 
be congratulated on this well produced book 
and on the excellent illustrations. 


AN INTRODUCTION TO EXPERIMENTAL 
SURGICAL STUDIES, W. J. Dempster. 463 
pp. Illust. Charles C Thomas, Springfield, Ill; 
The Ryerson Press, Toronto, 1957. $12.00. 


Dempster’s book is intended for the postgradu- 
ate student of surgery first engaging in ex- 
perimental surgery and research. 

The method of approach is by selection of a 
clinical problem followed by an outline of the 
general trend of research in that particular 
field, including the basic surgical fundamentals 
essential in considering and developing the 
problem. 

The selection of topics is excellent, par- 
ticular attention being given to those problems 
of current interest. Tissue regeneration, wound 
healing, tissue grafting and transplantation are 
adequately covered. The problems of hypo- 
thermia and hypertension are of special in- 
terest, as is the consideration of the cardio- 
vascular system dealing with cardiac surgery, 
heart-lung substitutes, shock and_ peripheral 
vascular phenomena. 

Chapters 2 to 4 are concerned with the be- 
haviour of injured tissues under various con- 
ditions. The biochemical data are well docu- 
mented and present an adequate introduction 
to the special problems which come later. 

Of particularly high quality is the section on 
genito-urinary investigation which aptly dis- 
plavs Dempster’s enthusiasm and original work 
in this field. The section on gastroenterological 
problems is short; however, it contains a 
tremendous amount of experimental data on 
stomach, intestine, pancreas and liver, and the 
presentation is excellent. Reference selection 
and documentation are excellent throughout 
the book. 

This book is a valuable contribution for 
every research laboratory. The book should 
be read not only by the postgraduate student 
of surgery, but by every surgeon who would 
like to give his patient the benefit of the ad- 
vances of his profession and at the same time 
protect the patient from unwarranted experi- 
mentation. 
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CIRCULATING FIBRINOLYSIN IN CARCINOMA OF THE PROSTATE 


J. BALFOUR, M.D., F.R.C.S.[C],* Vancouver, B.C. 


FIBRINOLYSIS IS THE aseptic breakdown of 
whole blood clot. The first reported case 
of this phenomenon associated with meta- 
static carcinoma of the prostate was that 
reported by Tagnon and his colleagues’ 
in 1952. Since then, there have been numer- 
ous case reports in the literature.*-* While 
similar types of reaction have been reported 
in association with pregnancy, overwhelm- 
ing infection, benign prostatic hypertrophy 
and several types of carcinoma, this presen- 
tation deals only with that associated with 
metastatic carcinoma of the prostate. 


Huggins’ first demonstrated the presence 
of fibrinolysin in normal prostatic tissue 
and Tagnon showed it to be present in 
carcinomatous prostatic tissue. This latter 
fact has been confirmed by Aboulker.* 
There are at present two theories as to the 
possible mechanism of the fibrinolysis in 
carcinoma of the prostate, The first is that 
held by Tagnon: “That the fibrinolysin is 
produced by the prostatic tissue and acts 
directly on either the fibrinogen or fibrin 
to dissolve the clot”. The second, that held 
by many hezmatologists, is: “That the 
products of the carcinoma act on an acti- 
vator present in the blood and this activator 
acts on profibrinolysin which is normally 
present to produce fibrinolysin; the latter 
in turn acts on the fibrinogen to dissolve 
the clot”. This fibrinolysin has been found 
present in 12% of cases of carcinoma of 
the prostate with metastases.” 


This paper is based on six cases of car- 
cinoma of the prostate seen at the Van- 
couver General Hospital and Shaughnessy 
Hospital in a one-year period. All were 
cases of widespread metastatic disease and 


all showed the presence and effects of 


circulating fibrinolysins. 


Case 1.—E.S., a 57 year old man, was first 
seen in March 1955, when he was admitted 
to hospital with gross hematuria and clot 
retention. Carcinoma of the prostate had been 
diagnosed in 1954 and treated by orchiectomy 


*Associate Professor of Surgery, University of 


British Columbia. 


and stilboestrol. X-ray therapy to the spin: 
for metastatic lesions had also been given i 
1954. 

On admission to hospital, the non-protei. 
nitrogen (N.P.N.) was 42 mg. %, the serui. 
acid phosphatase was 2.3 King-Armstron: 
units and the alkaline phosphatase was | 
K.A. units per 100 ml. Prothrombin activit 
was 100% of normal. Radiographs of the spin» 
and pelvis showed evidence of widesprea 
sclerotic lesions. Clots were evacuated fron 
the bladder and 6 g. of adenocarcinomatous 
tissue was removed by transurethral resection 
Drainage was clear at the end of the procedure 
but during the next 24 hours the bladder had 
to be evacuated of stringy clots three times. 
A total of 6000 c.c. of whole blood was given 

The test for circulating fibrinolysin was posi 
tive. Stilboestrol therapy having been ineffec- 
tive, the patient was started on cortisone 25 
mg. four times a day. The result was dramatic; 
bleeding was controlled after the second tablet 
and did not recur during the next three weeks. 
This patient died from an acute coronary 
thrombosis at that time. 


CasrE 2.—T.L., a 72 year old man, was 
admitted to hospital on April 2, 1955, com- 
plaining of difficulty in walking and inability 
to void. The N.P.N. was 39 mg. %, acid 
phosphatase 82 K.A. units, alkaline phospha- 
tase 11 K.A. units per 100 ml. A transurethral 
resection was done on April 4, and a diagnosis 
of carcinoma of the prostate was confirmed. 
Excessive bleeding followed the operation and 
he required a total of 4500 c.c. of blood during 
the next week. The prothrombin activity was 
50% of normal and showed very little response 
to vitamin K. 

The presence of circulating fibrinolysins was 
proven and the patient was started on corti 
sone, 50 mg. intramuscularly twice a day and 
stilbcestrol, 5 mg. three times a day intra 
muscularly and orally. During the following 
week, bleeding was completely controlled anc 
the acid phosphatase level dropped to 4 K.A 
units per 100 ml. 

This patient later had a decompression of 
the dorsal spine for relief of pressure fron 
secondary carcinomatous deposits with mn 
difficulty from bleeding. He died shortly after 
this of a bronchopneumonia. 


CasE 3.—T.C., an elderly patient, was ad- 
mitted to hospital with a history of gross 
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hematuria for an indefinite period of time. 
He was mentally confused and never able to 
give a significant history. On physical examina- 
tion diffuse areas of ecchymosis were seen 
over the entire thorax and abdomen, as well 
:s on the extremities. Rectally, the prostate 
was stony hard and fixed. The haemoglobin 
vel on admission was 80%, N.P.N. 47 mg. &, 
«cid phosphatase 46.8 K.A. units and alkaline 
»hosphatase 64 K.A. units per 100 ml. The 
rine grew no microorganisms on routine cul- 
‘ure. At cystoscopy some gross blood was 
seen coming out from each ureteral orifice 
_nd the prostate bled freely. Retrograde pyelo- 
rams were normal. Radiographs of the spine 
nd pelvis revealed extensive sclerotic lesions 
compatible with secondary metastatic carcin- 
oma of the prostate. A complete hematological 
examination was done and circulating fibrin- 
olysins were found. The platelet count was 
normal, The prothrombin activity was 65% 
of normal. Because the hemorrhagic manifesta- 
tions were increasing and the hemoglobin level 
was dropping, combined methods of recom- 
mended treatment were instituted. The patient 
vas given prednisone (Meticorten) 10 mg. 
four times a day, blood transfusions (a total 
of 3500 c.c.), and one bottle of serum albumin. 
Intravenous stilboestrol diphosphate (Honvol) 
was administered in daily doses of 500 mg. 
Che hematuria subsided rapidlv and the areas 
of ecchymosis began to decrease although 
the blood still showed evidence of large quanti- 
ties of fibrinolysins. Eleven davs later a biopsy 
specimen of bone from the right iliac crest 
showed carcinomatous cells staining strongly 
positive for acid phosphatase by Géméri’s 
method. One week later, the intravenous 
stilboestrol was discontinued and the patient 
was given the oral preparation. 

Although he had shown no untoward im- 
mediate response to the bone biopsy, within 
two days after discontinuance of the intra- 
venous preparation the gross hematuria began 
again and there was diffuse subcutaneous 
hemorrhage at the site of the biopsy and 
extending down into the scrotum. Intravenous 
stilboestrol was again started and continued 
for a further two weeks, at which time the 
patient was so well that he refused the intra- 
venous injection and was given oral stilboestrol, 
5 mg. three times a day. While he was on 
the intravenous preparation, his acid phos- 
phatase fell from the highest recording of 
16.8 K.A. units gradually but progressively to 
11.2 K.A. units per 100 ml. on the date of 
discontinuing the intravenous preparation. It 
continued to fall while he was on the oral 
reparation to a low point of 3 K.A. units. 
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There was no change in the alkaline phos- 
phatase level, which remained markedly ele- 
vated. Hemorrhagic manifestations did not 
recur but the blood continued to show 
small amounts of circulating fibrinolysins. 
Repeat radiographs of the lumbar spine and 
pelvis showed no demonstrable changes in the 
appearance of the metastases. The patient re- 
mained in good health for six months, after 
which he was lost to sight. 


Case 4.—W.G., an elderly man, was first ad- 
mitted to hospital in December 1951, with 
urinary obstruction. The acid phosphatase 
ievel was 20.7 K.A. units. Radiographs of the 
spine and pelvis revealed multiple osteoblastic 
inetastatic lesions. Twenty-eight grams of pros- 
tatic tissue was resected, and the tissue 
showed an adenocarcinoma apparently well 
differentiated. The patient was discharged on 
stilboestrol therapy. He got along reasonably 
well until 18 months before his recent ad- 
mission to hospital, when symptoms of increas- 
ing urinary obstruction began. The patient 
learned to catheterize himself and apparently 
did this for several months. Eventually he 
required periodic urethral dilatations. He was 
admitted to hospital on September 28, 1955, 
with a history of increasing weight loss and 
periodic gross hematuria in addition to his 
obstructive uropathy. Acid phosphatase level 
on admission was 20 K.A. units; alkaline phos- 
phatase 12 K.A. units per 100 ml.; N.P.N. 
34 mg. %; hemoglobin level 75%. An intra- 
venous pyelogram showed a_ hydronephrosis 
of the left kidney and some dilatation of the 
right ureter. Radiographs of the spine and 
pelvis showed the presence of osteoblastic 
metastases. On October 1, 1955, 17 g. of 
prostatic tissue was resected. The procedure 
took 40 minutes and he appeared to withstand 
it well. Blood pressure was maintained at 
100/80 mm. Hg. Drainage on the afternoon 
of operation was only moderately blood-tinged. 
At 3.00 a.m. on October 22, the patient’s 
blood pressure dropped to a systolic level of 
70 mm. Hg and urethral drainage was found 
to be brightly sanguineous. There was a con- 
siderable amount of bleeding around the 
catheter but clots were not a problem. The 
presence of circulating fibrinolysins was proven. 
Bleeding was temporarily controlled by trac- 
tion on the urethral catheter. From then until 
his death, the patient continued to bleed 
heavily at intervals, and his blood pressure 
could not be maintained within normal limits. 
A total of 3000 c.c. of blood was administered 
without effect, although the hemoglobin level 
was never allowed to drop below 63%, with a 
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hematocrit of 27%. The patient died in shock 
the following day. 

At autopsy, the immediate cause of death 
was thought to be pulmonary oedema. There 
were generalized metastases from the car- 
cinoma of the prostate. 


Case 5.—In March 1954, W.W. was ad- 
mitted to hospital with a history of urinary 
obstruction. Examination revealed a_ large 
prostate. On March 20, a retropubic prosta- 
tectomy was performed. At this time it was 
obvious to the operator that either a malig- 
nant tumour or an infarction was present, and 
the bulk of the prostate was enucleated. The 
weight of the enucleated prostate was 47 g., 
and microscopically it showed the picture of 
benign nodular hyperplasia. On March 19, 
the acid phosphatase level was reported as 
12.7 K.A. units per 100 ml., and on March 27, 
after operation, it was recorded as 1.8 K.A. 
units. Results of other laboratory tests were 
otherwise within normal limits. 


After discharge from hospital, the patient 
continued to have gross hematuria and 
dysuria. He was re-admitted to hospital on 
May 30. On June 19, 15 g. of prostatic tissue 
was resected, and a widespread poorly dif- 
ferentiated adenocarcinoma was found in this. 
Acid phosphatase level was recorded as 4.8 
K.A. units per 100 ml. on that admission. He 
was discharged on July 8, 1954, on oral 
stilbcestrol therapy. 


The patient was not re-admitted to hospital 
until September 2, 1955. He had had a course 
of deep x-ray therapy in the meantime. On 
his final admission to hospital, the patient 
had gross hematuria with clots, which had 
become progressively worse. His hemoglobin 
level on admission was 42% (6 g. %); his N.P.N. 
was 36 mg. %, acid phosphatase 5.7 K.A. 
units and alkaline phosphatase 20 K.A. units 
per 100 ml. The patient continued to bleed 
profusely, requiring evacuation of clots on 
several occasions during the 10 days before 
his death. The presence of circulating fibrin- 
olysins was proven, The urine did become 
clear on occasions for a few hours, only to 
be followed by a repeated hemorrhage. A total 
of 3600 c.c. of blood was administered. The 
highest recorded hemoglobin reading during 
admission was 64%, accompanied by a hema- 
tocrit of 28%. Twenty-five mg. of cortisone 
was given twice daily without apparent effect. 
He died on September 12 in a terminal state 
of shock. 


Case 6.—V.T., a 77 year old man, was found 
to have a carcinoma of the prostate in 1951. 
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He refused orchiectomy and had taken stil- 
beestrol intermittently since that time. Radi- 
ography of his spine showed metastatic car- 
cinoma in the 11th dorsal vertebra. 

He was re-admitted to hospital on January 
23, 1956, because of excessive bleeding from 
the nose, from a small cut on the face, and 
from his mouth. A small puncture wound in 
his left ear poured blood. His retina showed 
evidence of hemorrhage; his urine was grossly 
bloody and stools were positive for blood. 

The prothrombin was less than 10% of 
normal; the acid phosphatase level was 25 
K.A. units and the alkaline phosphatase level 
was 58 K.A. units. The presence of circulating 
fibrinolysins was proven and treatment was 
started with intravenous stilbcestrol diphos- 
phate (Honvol), 250 mg. the first day and 
500 mg. on four succeeding days. This was 
followed by stilboestrol 5 mg. three times a 
day orally. Bleeding was completely con- 
trolled within four days and his prothrombin 
activity was up to 100% in six days. A total of 
2500 c.c. of whole blood had also been used. 
One month later his acid phosphatase level 
was down to 4 K.A. units. 


DIscussION 


Solomon and Stefanini’ have suggested 
the use of cortisone in fibrinolytic states. 
Cortisone appeared to work dramatically in 
Case 1, but failed to influence the clinical 
picture in the other three cases in which 
it was used. It has been observed by 
Tagnon and Dolaz that there is no correla- 
tion between the level of acid phosphatase 
in the blood and the presence of fibrinoly- 
sin. Since the acid phosphatase level is 
raised only in 18% of the cases of metastatic 
carcinoma of the prostate and fibrinolysins 
occur in 12%, it is unlikely that any cor- 
relation will be found. The response to 
therapy, however, in Cases 3 and 6 seems 
to show a correlation between a declining 
acid phosphatase level and a decreased 
titre of fibrinolysin in the blood. 

The prothrombin activity is almost always 
reduced in the presence of pathological 
levels of fibrinolysin. In Case 1 it was 
reported as 100% of normal but since this 
was the only reading there may have been 
a laboratory error. The reduction of pro- 
thrombin activity is probably due to the 
proteolytic effect of the fibrinolysin on the 
“prothrombin complex” substances. 
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TREATMENT 


We are now on the alert for the presence 
f fibrinolysin in the blood of all patients 
we suspect of having carcinoma of the 
orostate. All these patients are screened 
xy examining samples of blood after the 
nethod of Biggs and Macfarlane.* If a 
yositive test is obtained, treatment is as 
ollows: 

1. No traumatic procedures such as 
‘atheterization or dilatation are allowed. 

2. Intravenous stilboestrol diphosphate 
Honvol), 500 mg., is given daily. 

3. Cortisone, 25 mg., is given four times 
i day. 

4, Transfusions with packed cells are 
used. Packed cells are preferred because 
siving whole blood may mean pouring 
more fibrinolysins into the blood plasma. 

5. Serum albumin contains an _anti- 


fbrinolysin; while it had little apparent 
effect in the one case in which we used it, 
it may still be of some value. 

6. Fibrinogen, 6 g., intravenously, is 
given at once and repeated if necessary. 
Fibrinogen is found in Cohn’s fraction I. 
Since profibrinolysin also precipitates in 


this fraction with some of the methods, a 
suitable method for obtaining fibrinogen 
free of profibrinolysin must be used. 

7. Blood is checked daily for the presence 
of fibrinolysin, as above.® 


SUMMARY 


Six cases of carcinoma of the prostate 
with circulating fibrinolysin have been pre- 
sented. Since it occurs in 12% of cases of 
carcinoma of the prostate with metastases, 
blood samples should be routinely screened 
in all cases. The value of various modes of 
treatment is discussed. Fibrinolysin from 
an unsuspected carcinoma of the prostate 
should be considered as a possible cause of 
any obscure bleeding problem in elderly 
males, 
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RESUME 


On parle de fibrinolyse lorsqu’il y a destruction 
aseptique d’un caillot sanguin. Ce phénoméne 
survient dans certaines affections ou états, tels 
la grossesse, divers cas de carcinomatose et dans 
l’hypertrophie prostatique. Le présent article traite 
uniquement de la fibrinolyse que lon observe 
dans des cas de cancer de la prostate. 

On a pu mettre en évidence, dans le tissu pros- 
tatique normal, une enzyme responsable de cette 
action: la fibrinolysine. Plusieurs hypothéses ont 
été avancées pour expliquer ce mécanisme chi- 
mique: ou bien, la fibrinolysine serait capable 
d’agir directement sur la fibrine ou le fibrinogéne; 
ou bien, le carcinome prostatique sécréterait un 
activateur de la _profibrinolysine normalement 
présente dans le plasma, ce qui augmenterait le 
taux de fibrinolysine. 

L’auteur présente alors, de facon détaillée, six 
observations personnelles de cas: chez tous, il 
s'agit de malades atteints de carcinome de la 

rostate ayant fait des hématuries spontanées et 
> hémorragies post-opératoires causées par une 
élévation anormale du taux de fibrinolysine (cette 
derniére fut dosée au laboratoire ). 

Le traitement de ce syndrome consiste 4 pré- 
venir tout traumatisme: cathétérisations et dila- 
tations urétrales devront étre interdites; admi- 
nistrer du stilboestrol et de la cortisone; transfuser, 
en cas de besoin, non avec du sang total, ce qui 
risquerait d’amener encore plus de _profibrinoly- 
sine, mais avec des globules 1 Ment orn donner 
de la sérumalbumine qui est antagoniste de la 
fibrinolysine (bien que lauteur signale n’avoir 

as eu de résultat net dans le seul cas ot il eut 
occasion de lessayer); donner du fibrinogéne; 
contréler journellement par le laboratoire le taux 
sanguin de fibrinolysine. 
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POSTOPERATIVE BLEEDING AFTER 
EXTRACORPOREAL CIRCULATION*® 


T. A. WRIGHT, M.D.,¢ JOHN DARTE, M.D.¢ and W. T. MUSTARD, M.D..,§ 


UNCONTROLLED GENERAL BLEEDING _ after 
surgery is becoming more frequent with 
extensive surgical procedures requiring mas- 
sive blood replacement and in prolonged 
cardiovascular procedures involving extra- 
corporeal circulation. During an extracor- 
poreal procedure blood is subjected to an 
anticoagulant, an anticoagulant antagonizer 
and contact with such foreign surfaces as 
plastic, silicone and antifoam. Despite ade- 
quate hemostasis during thoracotomy 
closure, postoperative haemorrhagic epi- 
sodes have been attributed to the following 
causes: deficiency of ionized calcium, ele- 
vation of citrate levels, platelet deficiency, 
fibrinolysis, depression of fibrinogen levels, 
decrease in factor V, incompatible blood 
transfusions, hypothermia and heparin re- 
bound. One or two of the above mentioned 
factors have been carefully studied in 
patients with unusual bleeding, and when 
a change has been observed it has often 
been considered the cause of the bleeding 
episode. The purpose of the present study 
was to evaluate some of the commonly 
recognized blood factors responsible for 
clotting and control of hemorrhage. It was 
carried out on clinical patients and labora- 
tory animals, who were subjected to the 
extracorporeal circulatory system for vary- 
ing lengths of time. 

This study involves the changes found 
in platelets, prothrombin, fibrinogen and 
antihemophilic globulin, during the time 
that the patient or laboratory animal was 
connected with the extracorporeal system. 
The results were compared with those in 
blood allowed to coagulate slowly in sili- 
coned containers. This study was under- 
taken with full realization of the complexity 
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Author’s address: W.T.M., Suite 206, 200 St. Clair 
Ave. West, Toronto 7, Ontario. 


Toronto 


of the coagulation mechanism, particularly 
when materials have been added to blood. 


MATERIALS AND METHODS 


Fourteen clinical cases were studied on 
the extracorporeal circulation, which con- 
sisted of the Cowan pump! and the DeWall 
bubble oxygenator,? and 14 laboratory 
animals were subjected to the use of an 
autogenous lung preparation with the 
Sigmamotor pump. Both the animals and 
the patients received heparin 1.5 mg. per 
kg. of body weight. The blood used to fill 
the extracorporeal circuit contained 1.8 
mg. of heparin per 500 mg. of blood. 


Methods 


1. Whole blood clotting time (Lee and 
White’ ). 

2. Platelet count (Brecher and Cron- 
kite’ ). 

3. One stage prothrombin (Quick°). 

4. Two stage prothrombin area method 
(Biggs and Macfarlane‘ ). 

5. Thrombin — fibrinogen dilution curve 
( Biggs and Macfarlane’ ). 

6. Thromboplastin generation test ( Biggs 
and Douglas*). 

7. Antiheemophilic globulin assay (Mus- 
tard’s® modification of Pitney'’). 

8. Acid precipitated globulin determina- 
tion (Douglas and Biggs''). 

9. Thromboplastin dilution curve ( Biggs 
and Macfarlane’). 

10. Fibrinogen determination.—Ten milli- 
litres of blood was withdrawn from the 
extracorporeal system and the cells were 
separated by centrifuging; to this plasma 
sufficient protamine sulfate was added to 
clot. The clot was then spun out on a 
weighed glass rod, washed twice in normal 
saline and once in distilled water, dried 
in an oven at 100° C. for one hour and 
then re-weighed to determine the amount 
of fibrin deposited. 

11. Clotting of blood in siliconed con- 
tainers.—One hundred millilitres of blood 
was taken from the external jugular vein 
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of an animal by inserting a siliconed poly- 
ethylene tube into the right auricle and 
the blood was allowed to flow into a sili- 
coned beaker. Three-millilitre samples were 
taken from the beaker every minute and 
placed in siliconed test tubes to which 
heparin (4 international units per c.c. of 
blood) had been added. These samples 
were taken until the blood clotted. 


StruDY OF THE BLOoOop FACTORS 
Fibrinogen 


Samples of blood were taken every five 
minutes during the extracorporeal proced- 
ure. Fibrinogen levels before perfusion 
ranged from 541 to 642 mg. % with an 
average of 580 mg. %, while the levels after 
perfusion ranged from 329 to 367 mg. % 
with an average of 352 mg. % after 40 
minutes on the extracorporeal circulatory 
system. This was a drop of 52.8% in the 
amount of circulating fibrinogen. Blood 
which has been allowed to clot slowly in 
siliconed containers shows a similar de- 
crease of 55.9%. The blood in the siliconed 
containers shows a more rapid fall than the 
blood in the extracorporeal system, because 
the blood in the latter is heparinized and 
clots at a much slower rate. 

The minimum blood fibrinogen level is 
not easy to define. In an uncomplicated 
case of afibrinogenemia it seems that 60 
mg. % of fibrinogen is sufficient to restore 
normal clotting. It would appear from our 
studies that the drop in fibrinogen level 
is not severe enough in itself to be the 
cause of serious postoperative bleeding. 


Prothrombin 


The sample of blood taken at the begin- 
ning of the procedure was taken to be 
100%, and to this all references were made, 
The results on the extracorporeal system 
show an initial increase in prothrombin 
during the time on the pump, reaching 
a height of 172% at the end of 20 minutes. 
In the siliconed beaker technique a peak 
of 240% was reached in two minutes. 
This is an “apparent” prothrombin increase, 
because in the method used one is actu- 
ally measuring the yield of prothrombin 
generated and assuming that this represents 
the amount of converted prothrombin. It is 


EXTRACORPOREAL CIRCULATION 


mt Acid Prothrombin 
o---# Fibrinogen 

— — Piotelers 

mt AHG 





25 30 35 40 45 50 


Time in minutes 


Fig. 1.—Composite blood picture during perfusion. 


not clear whether this increase is due to the 
activation of a prothrombin “precursor”, 
as was suggested by Bordet'* and Quick," 
or to the activation of a prothrombin “con- 
verter” which in turn increases the yield of 
thrombin from prothrombin, thus confirm- 
ing the work of Ware and Seegers.'> Both 
samples of blood show a decrease in pro- 
thrombin after these peaks, so that after 
50 minutes of extracorporeal circulation 
and after 20 minutes in a siliconed beaker 
the blood showed a prothrombin level of 
123%. In a small number of cases these 
results were confirmed by the area method 
of Biggs and Macfarlane.'* The descending 
arm of the prothrombin curves in Figs. 1 
and 2 parallel the other fractions which 
were being measured. 

Since 50% or over is required for clotting 
it seems reasonable to conclude that the 
prothrombin is adequate for clotting and 
is not a cause of postoperative bleeding. 


Platelets 
The exact manner in which platelets 
function in blood coagulation and clot 
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Fig. 2.—Composite 


blood picture—clotting in 
siliconed glassware. 
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Fig. 3.—Platelets (in thousands). 


retraction is not quite clear. The platelet 
count at the beginning of the operation 
on the laboratory animals varied between 
215,000 and 251,000. During the procedure 
there was a decrease from an average of 
231,000 to 116,000 over a period of 50 
minutes. While the children were being 
perfused there was a drop from 377,000 
platelets to an average of 152,000 platelets 
after they had been on the extracorporeal 
circuit for 20 minutes. 

It was shown by Clifton,’’ and Ellis’® and 
lately by Howland’® that during opera- 
tion and postoperatively platelets decrease 
in number, Ellis noted that after subjecting 
a dog to open cardiac surgery with occlu- 
sion of the great vessels the platelet count 
decreased on an average by 48,000. It is 
known that in cases of thrombocytopenia 
(especially secondary ) there is a rough cor- 
relation between the platelet count and 
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the severity of bleeding. Bleeding does not 
usually occur unless the platelets are fewe 
than 60,000 per c.mm. In the clinical 
cases which did bleed postoperatively it 
is noted that the platelets did not approach 
this level (see Fig. 3). Thus one might 
assume that the decrease in the number of 
platelets is not the cause for the bleeding 
tendency. 


Antihzemophilic Globulin 


The antihemophilic globulin (AHG) 
level at the beginning of the operation on 
patients and animals was 100%. Samples 
were taken every five minutes while the 
subject was on the extracorporeal system 
and the AHG level was found to decrease 
to as low as 35% after 50 minutes of per- 
fusion. The usual length of time of labora- 
tory perfusion with the Sigmamotor pump 
and autogenous lung preparation was 30 
minutes and the level of AHG varied from 
45 to 64%. The lowest AHG levels were 
seen in an eight year old and a 16 year old 
patient on the pump for 56 and 48 minutes 
respectively, whereas the highest level was 
70%—recorded on a seven month old and 
a six year old who were perfused for 30 
minutes and 20 minutes respectively. It 
appears that AHG depletion is directly 
proportional to the volume flow and time of 
perfusion. 


TABLE I.—AntTIH@MOPHILIC GLOBULIN ASSAY OF PATIENTS* 


% AHG 
C 
at end of 
Patient perfusion 


7 months 


Post-perfusion 
bleeding 
Time on —— 
pump Total 
1200 
1575 
1900 
2800 
1700 
1600 
2700 


‘ 


30 min. 
2 ‘ 


*Only patients who bled excessively after perfusion were included in this study. 


O.R. =Operating room. 
R.R. = Recovery room. 
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DiscussION 


From the observations of Brinkhous et 
al.” on hemophilic dog blood and Biggs 
and Macfarlane*! on a series of patients 
investigated by the AHG assay method, 
it has been suggested that a level of anti- 
hemophilic globulin of at least 35% of 
normal is required to maintain adequate 
hemostasis and to prevent bleeding from 
minor injuries and that 50% is required 
to cover major injuries or operations. 
Hemophilic patients with less than 20% 
AHG have bled severely, even though the 
clotting time and prothrombin consumption 
were normal. Below 10% AHG the pro- 
thrombin consumption is usually abnormal 
but it is not until the level is below 2-5% 
that the clotting time is prolonged. 

Patients who bleed postoperatively may 
have a normal prothrombin consumption 
index and clotting time and yet have anti- 
hemophilic globulin levels in the bleeding 
range. 

If the AHG has been depleted below 
50% by a long extracorporeal perfusion, 
it must be raised well above this level to 
restore clotting. The administration of large 
quantities of fresh whole: blood as an 
empirical treatment for such postoperative 
bleeding probably brings about clotting by 
raising the AHG level. If this is true, and 
we believe it is, it would be wise, particu- 
larly in children, to determine the AHG 
level at the end of perfusion, and if it is 
below 50% to administer AHG directly. 

Unfortunately purified AHG is difficult 
to obtain and we have only been able to 
use it on one occasion, in the case of J.F., 
in whom an AHG level of 45% after perfu- 
sion was quickly restored to 60% by AHG 
concentrate, with cessation of bleeding. 


CONCLUSIONS 


It appears that a lowering of the anti- 
hemophilic globulin level takes place while 
blood is slowly clotting. During perfusion 
on the extracorporeal circulation this takes 
place at a rate of about 10% every ten 
minutes and varies somewhat with flow 
rates, We feel that an AHG determination 
is helpful after any prolonged perfusion, 
and restoration to above 50% necessary to 
restore clotting. AHG concentrate, when 
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available, is a better substitute than fresh 
whole blood or frozen plasma in infants 
and children. 
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RESUME 

Les auteurs de cette étude se sont proposé 
Wévaluer certains facteurs de ’hémostase chez des 
malades et des animaux de laboratoire soumis a 
la circulation extra-corporelle. Ils ont limité leurs 
recherches aux variations des plaquettes, de la 
prothrombine, du fibrinogéne et de la globuline 
antihémophilique au cours de la dérivation. 

Le fibrinogéne subit une chute de 52.8% au 
cours de la dérivation; on observa une diminution 
semblable (55.9%) dans le sang qu’on_laissa 
coaguler dans des réceptacles siliconés. Puisque 
60 mg. % de fibrinogéne suffisent 4 combattre une 
afibrinémie simple, le taux moyen de 580 mg. 
obtenu apres ces expériences semble éliminer cette 
cause, 

Le dosage de la prothrombine indiqua tant dans 
le sang des sujets que dans le sang témoin une 
augmentation (factice) atteignant 172% aprés 
20 minutes chez celui-ld et 240% aprés deux 


SURGICAL PHILOSOPHY* 


“What do we mean by surgical philosophy? 
The surgeon knows or should know that when 
he makes an incision he has damaged the body 
no matter how gentle and careful he has been. 
The area will never be the same again. No 
normal person wants his body marred by scars 
or mutilated by having parts removed. Some 
psychopathic individuals, on the other hand, 
get satisfaction by having operations performed 
on themselves. Surgeons must learn to estimate 
the realities in these cases and do their best to 
avoid putting one more scar on the battle- 
ground. The justification for surgery is appar- 
ent when it is the surgery of necessity, such 
as severe trauma, hemorrhage, perforation, ob- 
struction, gangrene, or malignancy. It may 
not be quite so evident when it is the surgery 
of election, after medical treatment has not 
been successful as in duodenal ulcer, regional 
enteritis, ulcerative colitis, or in uncomplicated 
diverticulitis, hypertension, quiescent infection, 
or stone in biliary tract, or benign tumor, 
or for cosmetic purposes. The surgery of pre- 
vention or prophylaxis is another category 


*Morton, J. J.: Surgical philosophy, Surgery, 44: 
927, 1958. 
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minutes chez celui-ci. L’épreuve n’indique que 
la consommation de prothrombine sans _ nécessaire- 
ment tenir compte de l’activation d’un précurseur 
Si lon considére une prothrombinémie a 50% o1 
plus comme suffisante a la coagulation, ce factew 
est donc exonéré. 

En dépit d'une diminution des plaquettes d’en- 
viron la moitié tant chez les animaux que chez 
les humains, le taux moyen aprés la période d« 
circulation extra-corporelle était encore deux fois 
plus élevé que le niveau auquel on s’attend ? 
*hémorragie par thrombocytopénie. Les plaquettes 
ne furent donc pas en cause. 

Le dosage de la globuline antihémophilique 
montra un abaissement proportionnel a la duré« 
de la dérivation et au volume de sang perfusé. On 
nota un taux de 45 4 64% aprés 30 minutes et 
en général une diminution d’environ 10% par dix 
minutes. La prévention de lhémorragie dans _ les 
blessures graves et les opérations majeures exig¢ 
un niveau minimum de cette globuline de 50%. 
La thérapie idéale serait donc la restauration d’un 
taux adéquat par administration de G.A.H. Ce 
produit est malheureusement rare car il est d’unc 
fabrication cotitteuse. Le seul malade chez qui les 
auteurs ont pu l’employer pour rehausser le taux 
de 45% a 60% a répondu trés favorablement. 


where the justification should be under scrutiny. 
Some such operations are tonsillectomy, ap- 
pendectomy, polypectomy, and removal of 
skin or breast lesions. The surgery of palliation 
must be carefully evaluated from the point 
of view of time, severity of the surgical attack, 
and the promise of relief. In other words, 
except for the surgerv of necessity, the surgeon 
must carefully weigh the advantages against 
the possible results and possible complications. 
This amounts to the actual estimation of cal- 
culated risks. Just because a surgeon has been 
trained to use his techniques in an expert 
manner is no reason why he should make use 
of them indiscriminately. He should not be 
scalpel-happy. He should think of his patient 
and question whether everything has been 
tried that might make it possible to avoid 
surgery. When he is convinced and his medical 
confreres agree, then the prospect should be 
presented fairly to the patient and his rela- 
tives. It is not fair to them to ask that they 
make the decision. They are in no position 
to do this since they do not have the back- 
ground to weigh the evidence. The surgeon 
must take the responsibilitv himself. The risks 
are his and the outcome depends upon his 
skill and the reaction of the patient to it. These 
he must be able to estimate.” 
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RESECTABILITY OF LUNG CANCER 


MEDIASTINAL AND PULMONARY ANGIOGRAPHY AS AN AID IN 
DETERMINING THE RESECTABILITY OF PRIMARY LUNG CANCER: 
A PRELIMINARY REPORT 


DOUGLAS E. SANDERS, M.D., F.R.C.P.[C],* DONALD C. STEELE, M.D.7 and 


NORMAN C. DELARUE, B.A., 


INTEREST IN THIS method of assessing re- 
sectability in selected cases of carcinoma 
o the lung has been growing since its in- 
tioduction by Robb and Steinberg® in 1939. 
The procedure has been considered of 
vilue by Dotter, Steinberg and Holman,* 
Keil, Voelker and Schissel,* Amundsen and 
Sjrensen' and, more recently, by Wyman 
aid Wilkins.*° These authors agree that 
angiography has a place in determining the 
extent of involvement and, therefore, the 
resectability in selected cases of primary 
pulmonary carcinoma. None are of the 
opinion that the procedure will establish 
the diagnosis of this disease. 

To determine the value of the procedure, 
a study of resectable and non-resectable 
cases was initiated at the Toronto General 
Hospital in 1957. This report is based on 
the first 30 cases subjected to the examin- 
ation. Only hilar lesions were chosen for 
this evaluation, and the accuracy of the 
radiological interpretation was substanti- 
ated where possible by thoracotomy. 


TECHNIQUE 


All patients are examined in the supine 
or supine oblique position. An intravenous 
test dose of contrast medium is administered 
before beginning the procedure. After suit- 
able premedication, the median basilic vein 


is isolated under local anesthesia. An 
opaque Lehman catheter (size 10 or larger ) 
is introduced and placed, under fluoroscopic 
control, so that its tip lies at the junction of 
the innominate vein and the superior vena 
cava. Fifty to sixty cubic centimetres of 
sodium acetrizoate (Urokon) (70%) is 
then automatically injected by a Gidlund 
syringe which is synchronized with an 
Elema biplane roll film changer. The in- 


° Assistant Radiologist, Toronto General Hospital. 
*Fellow, Department of Surgery, University of 
Toronto. 

tAssistant Professor of Surgery, University of To- 
ronto. 


M.D., 


M.S.(Tor.), F.R.C.S.[C],£ Toronto 


Fig. 1.—Normal frontal view. Note: Superior 
vena cava, normal right heart chambers, relative 
size and position of pulmonary arteries, and 
symmetric filling of peripheral arteries. 


Fig. 2.—Normal lateral view, simultaneous with 
Fig. 1. Note: Position and contour of pulmonary 
outflow tract and superimposition of primary 
branches of pulmonary arteries rendering this view 
of limited value in detection of hilar lesions. 





CANADIAN JOURNAL OF SURGERY 


Fig. 4. 


Fig. 3.—Normal pulmonary veins. Note: Contrast filled veins, left atrium, ventricle, and 
aorta. Film made eight seconds after injection. (Catheter in this case was in high right ventricle.) 
Fig. 4.—Normal pulmonary veins. Direct tracing, from Fig. 3, of pulmonary venous circulation 


(diagrammatic). 


jection phase lasts two seconds. Serial 
simultaneous frontal and appropriate lateral] 
projections are obtained, initially with two 
exposures per second for five seconds and 
subsequently with one exposure per second 
for an additional five seconds, resulting 


F.g, 5a. 


Fig. 5b. 


in 15 exposures in each direction over a 
total time interval of 10 seconds. Stationary 
cross hatch grids are used. General anes- 
thesia is considered unnecessary. No sig- 
nificant reactions have been encountered 
in this series of cases. 


Fig. 5c. 


Fig. 5a, 5b, and 5c.—Case 15. Serial lateral views showing ppeenat conical constriction 
. 


at lower end of superior vena cava which disappears in c. This coul 


erroneously interpreted 


as a pathological defect without rapid serial films. These are made at two films per second. 
Superior vena cava normal at thoracotomy. Pneumonectomy. 
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Fig. 6a. 
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Fig. 6b. 


Fig. 6c. 


Fig. 6a, 6b, 6c.—Case 28. Films similar to Fig. 5, but demonstrating a constant filling 
defect in the lower superior vena cava which is partially intra-pericardial. This indicates 
non-resectability. The radiological findings were confirmed at thoracotomy. Note: Reflux filling 
of azygos venous system due to partial superior vena cava obstruction which was not detected 


clinically. 


SELECTION OF CASES 


As reported by Delarue,* approximately 
one in three of all cases of primary lung 
cancer subjected to thoracotomy at the 
Toronto General Hospital is declared non- 
resectable at operation. This is comparable 
to the findings recorded by other centres. 
Therefore, approximately 33% of patients 
undergoing surgical treatment could—and 
conceivably should—have been spared the 
distress of exploratory thoracotomy and its 
attendant hazards. 


The criteria of non-resectability used in 
our cases are stringent but not dissimilar 
to those currently in use elsewhere, These 
include: obvious extension into trachea or 
carina on bronchoscopy, positive prescalene 
node biopsy, radiological evidence of ex- 
tension into the chest wall, gross involve- 
ment or displacement of the cesophagus 
detected by radiological examination, re- 
current laryngeal nerve paralysis, recovery 
of malignant cells from the pleural fluid, 
and any evidence of distant metastases. 
Clinical signs of superior vena caval ob- 
struction are also considered contraindica- 
tions to thoracotomy. If any of these 
contraindications exist, the case is con- 
sidered non-resectable a priori, However, 


this report primarily deals with cases in 
which none of the aforementioned criteria 
are present. It was hoped that, by the use 
of angiography, another valid criterion 
might be added. 


SIGNIFICANT FINDINGS ON MEDIASTINAL 
AND PULMONARY ANGIOGRAPHY 


Findings of significance represent evi- 
dence of involvement of the heart or great 
vessels by new growth. The involvement 
may be due to direct invasion or the result 
of extrinsic pressure upon these structures. 
The important zones under examination 
will now be considered separately. 


1. Superior Vena Cava and Innominate 
Vein 


The superior vena cava is most often 
involved in carcinoma arising in the right 
upper lobe bronchus or its branches, The 
physiological variation in size and contour 
of the great veins is marked and, for this 
reason, inconstant filling defects will be 
seen to disappear when serial films are 
studied (Fig. 5). The superior vena cava 
may show either concentric narrowing or 
involvement from one direction only. Ob- 
struction of the superior vena cava below 
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yer 2. Pulmonary Arterial Tree pr 
New growth, detected by a filling dé fect it 
in the main pulmonary artery, immedi: tely | 2" 
rules out resection (Fig. 8), Similarly, any | “ 
defect, concentric or otherwise, in the} 5! 
right pulmonary artery proximal to its | /¢ 
bifurcation is indicative of non-resectab lity | 2" 
(Fig. 7). The same conclusion may be th 
drawn when the left pulmonary arter » is | ot 


involved within 1.5 cm. of its origin (Ff igs. | pl 
8 and 10). Amundsen and Sérensen' have |}? 
measured the height difference (H.D.) | 
between the right and left pulmonary | “! 
arteries in a similar series, and have tre- | d 


ported that a height difference greater tian th 
2.5 cm. or less than 1.0 cm. is suggestive of | th 





the presence of tumour in the mediastinum, | $ 
causing depression or elevation of the | © 
iia ag artery on the side of the lesion. They have 
_Fig. 7.—Case 1. Right upper lobe consolidation due to. also stated that a left pulmonary artery 
carcinoma arising in the right upper lobe bronchus. Com- A : a oe Bes 
plete occlusion of right upper lobe artery with filling diameter less than 0.8 cm. implies patho- 
defect - ——— margin of right pulmonaty artery logical narrowing of this vessel. They found 
oroximal to bifurcation, indicating non-resectability. > ieee Sea as . pa 
’ ee no significant variation in the diameter of |; 


the right pulmonary artery. Our own mea- | 
the level of the azygos vein may be asso- Surements are summarized in Table I. On r 
ciated with reflux of contrast medium into the basis of these findings, Son ae | i 
the azygos system (Fig. 6). Influx of blood that height difference is of little practical 
i ce: -caciaiaies lin all ili ie value in detecting mediastinal spread, 
ee oe en procuce Indeed, our greatest height difference (3.2 
: ' ndeed, g g 
a transient non-pathological filling defect. cm.) occurred in a left upper lobe lesion 
which was later proven to be tuberculous, 
in which case retraction was the underlying 
cause of the height difference. However, the 
findings with regard to the right and left 
pulmonary artery diameters would tend to 
support their hypothesis. 

Occlusion of the pulmonary artery 
branches distal to the main right or left 
arteries has been commonly encountered. | 
A conical or “rat-tail” configuration is often 
found (Figs. 12 and 14). This lobar artery 
involvement does not indicate non-resect- 
ability. 

Visualization of the entire length of tle 
left pulmonary artery is rendered inad:- 
quate in the usual antero-posterior proje - 
tion because it takes an antero-posterior 
course, and even in the lateral films inte :- 

TABLE I.—AveraGe DIAMETERS AND HEIGHT 


DIFFERENCES OF RIGHT AND LEFT PULMONARY ARTERIE 








Diameter 
Total H.D. (em.) RPA (em.) Diamet 


Fig. 8.—Case 4. Left pulmonary artery involved within 
1 cm. of its origin. Note: Filling defect in supravalvular 





Site of carcinoma cases (average) (average) LPA (en 
portion of main pulmonary artery and band-shaped con- — $$ — ne 
solidation in left upper lobe, with delay in filling of Right lung........ 11 2.0. oo 2, 52-9 | 
peripheral arteries on left compared to normal circulation eft jung. 15 er Sage es 
on right. (0.9-3.2)  (2.5-3.5) — (0.7-2.9 
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pretation is often confused by the fact that 
it is superimposed on the right pulmonary 
artery and its branches. For this reason, 
we now believe that patients with left- 
sided lesions should be rotated into the 
left anterior oblique position. This provides 
an excellent view of the entire length of 
the left pulmonary artery, and the opposite 
ob! que projection will also show the right 
pu'nonary artery quite adequateiv (Fig. 
12. The lateral projection, which is in- 
var ably confused by superimposition of 
vessels, had been of little value, apart from 
de neating the antero-posterior limits of 
the superior vena cava. In all probability, 
the two oblique projections will prove of 
gre ater total value, apart from this delinea- 
tio: of the superior vena cava. 


. Major Pulmonary Veins and Left 
Atrium (Figs. 3 and 4) 


These structures are usually difficult to 
identify in sufficient detail to allow one to 
draw conclusions from the findings. Evi- 
dence of invasion of the left atrium or 
the pulmonary veins close to the atrium 
indicates non-resectability. If the veins are 
involved more distally, intrapericardial dis- 
section and ligation of the veins at the 
atrium is feasible. Localized poor opacifi- 
cation of a pulmonary vein adjacent to the 
left atrium in the absence of arteria! lesions 
is said to be strong evidence of neoplastic 
involvement.’° 


RESULTS 


The findings in the first 30 cases studied 
are listed in Table II. In two early cases 
the technique proved inadequate, and two 
other patients were subsequently proven 
to have disease other than primary carcin- 
oma. Of the remaining 26 cases, seven 
were declared non-resectable on the basis 
of criteria listed earlier, Angiography cor- 
roborated this diagnostic appraisal in five 
of the seven cases. 

The 19 remaining cases were considered 
potentially resectable before angiography. 
After angiography, this opinion was sup- 
ported in only nine cases. In all but five 
instances (where operative corroboration 
of clinical and angiographic impressions 
was deemed necessary ), operation was re- 
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Fig. 9.—Case 21. Saucer-shaped ex- 


trinsic impression on barium-filled 
cesophagus due to metastases in sub- 
carinal lymph nodes. Primary in left 
main bronchus non-resectable. Note 
normal aortic impression above. 


stricted to those cases declared resectable 
by all criteria, including angiography. 
Only one patient, predicted to have a 
resectable lesion by all criteria, proved 
subsequently to harbour a non-resectable 
tumour at operation. This was due to mas- 
sive anterior mediastinal lymph node meta- 
stases remote from the great vessels and 
heart, that could not have been detected 
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Fig. 10.—Case 6. Left pulmonary artery involved 
within 1.5 cm. of its origin, Almost total occlusion of 
left pulmonary artery with incomplete filling of peripheral 
branches. Non-resectable. Patient ceaniaad with central 
hilar mass on survey film. Asymptomatic. 


by angiography in any event. The gross 
pathological findings in all resected speci- 
mens could be definitely correlated with 
the angiographic observations. 






Fig. 11.—Case 19—left anterior oblique view. Shows 
conical occlusion of left upper lobe artery. Resectable by 
angiographic criteria but thoracotomy revealed involve- 
ment of left anterior vein with local spread to adjacent 
pericardium, Not resected. 
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TABLE II.—MeEprastiInat aND PULMONARY ANGIOGRA 
A SuMMARY OF 30 CASES 


Appraisal of resectability 








before angiography cases after angiography 
Non-resectable before 1. Corroboration of 
angiography... . 7 non-resectability . 
2. Resectable on basis 
of angiography... 
Potentially resectable 1. Corroboration of re- 
before angiography. . . 19 sectability (1 proved 


non - resectable at 
operation)....... 
2. Non-resectable on 
basis of angiography 
Total cases of 
bronchogenic carcinoma 26 





No. of 
Type of case cases Explanation 
Technically inadequate 2 1. Catheter split 
2. Timing of injection 
and x-ray exposure 
not synchronized 
Diagnosis other than 
carcinoma. . 2 1. Pulmonary tuberculo 


2. Pulmonary tubercul 
Total cases (all types) .. 


DIsCUSSION 


It is seen that 19 or over 50% of the 
cases which were considered to be other- 
wise resectable were declared non-resect- 
able on the basis of angiographic findins 
This is in keeping with the findings of other 
investigating groups.’ '° In our experience, 
height difference between the pulmonary 
arteries is of little prognostic value, as far 


Fig. 12.—Normal case—right anterior obliqu: vi 
Demonstrating good visualization of the right pu: nor 


artery. 
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Massive mediastinal spread 


SVC and pericardium widely in- 


No mediastinal spread 


No mediastinal spread 

Many mediastinal metastases not 
in association with great vessels 

2 em. LPA to work with. 

Pleural spread. Not hopeful. 


Intrapericardial dissection neces- 
Subcarinal nodes involved. 
No mediastinal spread. 


lymphatics involved. 


No mediastinal spread 








vein and _ pericardium 
involved. 

lymphatics and left 
atrium involved. 


LPA involved. Non-resectable. 


difference in the number of patients pro- 
nounced non-resectable after angiography 
(50% approximately ) and the number pre- 
non-resectable after 
is sizable. This is, 
in all probability, accounted for by two 
factors. In the first instance, some palliative 
resections are carried out with beneficial 
symptomatic effect but not with any in- 
tention of eradicating the disease, and in 
the second place the present series of 
angiographic studies affects such a small 
number of cases that it cannot be con- 
sidered statistically significant. Nonetheless, 


ar ABLE III.—Summary or 30 Cases or Primary LuNG CANCER SUBJECTED TO PULMONARY ANGIOGRAPHY AT THE 
Toronto GENERAL HospIirTA., 1957 - 1958 
ty ; Ca Pre-angiogra phic Angiographic Predicted Operation 
Ne resectability findings resectability performed 
‘ - Resectable RPA involved med. to 
- bifure. Non-resectable None 
‘ Resectable LPA involved within 
- 1.5. em. origin Non-resectable None 
Resectable LPA involved within 
1.5 em. origin Non-resectable None 
9 Resectable LPA involved within 
q 1.5 em. origin Non-resectable None 
1 Resectable SVC and RPA involved Non-resectable Thoracotomy 
) Resectable LPA involved within 
1.5 em. origin Non-resectable None 
Resectable LPA involved within 
1.5 em. origin Non-resectable None 
LUL vein occluded 
near atrium 
Resectable SVC defect. RPA in- 
volved med. to 
bifure. Sup. pul. vein 
occluded Non-resectable Thoracotomy 
volved 
= Resectable RUL artery partially 
a occluded Resectable Pneumonectomy 
? 1 Resectable RLL artery partially 
occluded Resectable Pneumonectomy 
] Resectable Normal Resectable Thoracotomy 
1: Resectable LUL artery occluded Resectable Pneumonectomy Only 
1} Resectable LLL arteries partially 
! occluded Resectable Pneumonectomy 
he sary. 
. it Resectable RUL artery occluded Resectable Pneumonectomy 
F 15 Resectable Branch of RUL artery 
ot occluded Resectable Pneumonectomy 
sail 15 Resectable Artery to lingula 
55 occluded Resectable Pneumonectomy Subpleural 
‘. 17 Resectable RLL artery occluded Resectable — 
er 18 Resectable RUL artery occluded; 
ees erosion 2nd rib. Non-resectable None 
e, 19 Non-resectable LUL artery occluded Resectable Thoracotomy Anterior 
ry 20 Non-resectable LPA involved within 
‘ar 1.5 em. origin Non-resectable Thoracotomy Subpleural 
21. + Non-resectable LPA involved within 
1.5 em. origin Non-resectable None 
22 Non-resectable SVC defect. RUL artery 
occluded Non-resectable None 
23. + Non-resectable SVC defect. LUL artery 
occluded Non-resectable None 
24 Non-resectable Normal Resectable None 
25 Non-resectable SVC constricted. RUL 
artery occluded Non-resectable None 
26 --— Technically inadequate —_—— _ 
27 ——— Technically inadequate — 
28 Tuberculosis Normal — a 
29 Tuberculosis Anomalous branching 
RUL artery — — 
30 = Resectable LPA involved within 
1.5 em. Non-resectable Thoracotomy 
as resectability is concerned. It is probably 
correct to say that a left pulmonary artery 
diameter of less than 0.8 cm. is indicative 
of pathological involvement and non-re- viously considered 
sectability. No significance can be attached thoracotomy (33% ) 
to minor degrees of narrowing when they 
are uniform and unassociated with a local- 
ized pressure defect, in view of the wide 
normal variations found here. The diameter 
of the right pulmonary artery showed no 
correlation with the incidence of its patho- 
logical involvement. 
It is therefore suggested that this method 
of examination may, potentially, reduce 
a by one-half the number of patients sub- 


jected to a fruitless thoracotomy. The 


the five instances in which obvious clinical 
non-resectability was corroborated by angi- 








Fig. 13.—Case 20. Left pulmonary artery involved 
within 1.5 cm. of its origin. Non-resectable. Thoracotomy 
proved non-resectability with involvement of left atrium 
and subpleural lymphatics as well. Biopsy—alveolar cell 
carcinoma. This is the only case included which did not 
have a predominantly hilar lesion. 






















ography in a group of seven patients of 
this type implies that this radiological pro- 
cedure is potentially accurate in delineating 
the anatomical extent of the mediastinal 
extension. 

In all probability angiography will, in 
the future, be indicated only in centrally 


























Fig. 14.—Case 14. Note: Normal right pulmonary artery 
but conical occlusion of right upper lobe artery, and 
wedge-shaped atelectasis in right upper lobe. Pneumonec- 
tomy carried out. Subcarinal nodes resected showed 
metastatic involvement. 
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situated bronchogenic carcinomata ci n- | 
sidered resectable by all other methods of 
investigation. The cost of the examination 
in time and materials is prohibitive aid 
for this reason too it should not be und-r- 
taken indiscriminately. 


SUMMARY 





The aims and technique of mediastii.al 
and pulmonary angiography are outlin¢ d, 
insofar as they affect the diagnostic ap- 
praisal of the anatomical extent of bronch:o- 
genic carcinoma. 

Angiographic findings indicative of non- 
resectability are discussed. 

The findings in 30 cases are presented. 
Nine of the 19 cases, previously considered 
resectable, were declared non-resectable on 
the basis of this procedure. In addition, 
non-resectability was corroborated in five 
of seven cases with other evidence of non- 
resectability. 

It seems likely that the use of angiog- 
raphy will be restricted to those cases con- 
sidered resectable by all other criteria save 
thoracotomy. 
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RESUME 

L’angiographie médiastinale et pulmonaire per- 
met destimer Vopérabilité des cas de carcinomes 
pulmonaires. Cette méthode prend de plus en plus 
dimportance. Dans le but de préciser sa valeur, 
les auteurs ont essayée dans une série de 30 cas 
de cancers du poumon considérés cliniquement 
comme opérables ou non. On a choisi uniquement 
des lésions du hile et les interprétations radiolo- 
giques furent controlées par la thoracotomie toutes 
les fois que la chose fut possible. 


THE CASE FOR CONSERVATISM 
IN CANCER*® 


“There are at least three biological types 
of cancer: (1) cancers that do not tend to 
metastasize, (2) those that metastasize chiefly 
to the regional lymph nodes, and (3) those 
that, even before the primary tumor is 
recognized, have metastasized systemically. 
Radical operations are not necessary in the 
localized group and do not cure the patients 
with cancers that have already spread through 
the blood stream. It is onlv in treatment of 
cancers that tend to metastasize solely to 
regional lymph nodes that radical resections 
of lvmph nodes are of value. 

“In some kinds of cancer, like squamous 
cell cancer of the mouth, metastasis limited 
to the regional nodes is so common that radical 


on. 


Crite, G., Jr.: The case for conservatism in 
operations for cancer, S. Clin. North America, 38: 
1215, 1958. 
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Technique.—Sous anesthésie locale, on dénude 
la veine médiane basilique et lon y introduit un 
cathéter opaque aux  rayons-x (cathéter de 
Lehman); celui-ci est poussé, sous controle radio- 
scopique, jusqu’A la confluence de la veine in- 
nominée et de la veine cave supérieure. On injecte 
alors 50 a 60 c.c. d’acétrizoate sodique ( Urokon ) 
a 70% en deux secondes. Des clichés sériés sont 
oris dans les plans frontaux et latéraux, 4 raison 
a 15 en dix secyndes. I] n’a jamais été observé 
de complications sérieuses. Les radiographies ob- 
tenues traduisent le degré d’envahissement du 
coeur et/ou des gros vaisseaux par le processus 
tumoral. 

La veine cave supérieure est trés souvent touchée 
dans les cancers de la bronche supérieure droite. 
Un défaut de remplissage de lartére pulmonaire 
souche ou de ses deux grosses branches contre- 
indique radicalement la résection. De méme pour 
ce qui est de lTenvahissement des veines pul- 
monaires 4 proximité de leur abouchement dans 
Yoreillette. D’une facon générale, les images 
pathologiques obtenues sont des rétrécissements 
du calibre du vaisseau, concentriques ou non. II 
a été possible d’établir des normes des diamétres 
vasculaires. 

Avec cette méthode on a pu établir qu’en 
moyenne 50% des cas considérés comme clinique- 
ment opérables, se sont révélés étre en réalité 
inopérables. Ceci permettra d’éviter aux malades 
les hasards dune thoracotomie exploratrice inutile. 


operations are well justified. In other kinds of 
cancer, like those of the lung, the tumors 
tend to be so widely disseminated before the 
presence of the primary tumor is recognized 
that little is gained by extending the scope 
of the operation. In these cases, involvement 
of lvmph nodes is more a sign of incurability 
than an indication for extending the scope 
of the operation. Finally, there are many 
cancers, like cancers in a polvp of the rectum, 
which tend to be localized and can be cured 
by local treatment. If extensive operations 
are done to cure such localized tumors, the 
morbidity and mortality of the operations far 
exceed the possible dangers of recurrence after 
local treatment. 

“Overtreatment of cancer may be just as 
dangerous as undertreatment. A proper balance 
is a matter of clinical judgment in each 
individual case. No man-made principle of 
cancer surgery can be applied successfully to 
the treatment of all cancers.” 
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PROGNOSIS IN LUNG CANCER SURGERY BASED ON 
BLOOD VESSEL INVASION* 


E.-D GAGNON, M.D. and CLAIRE GELINAS-MACKAY, M.D., Montreal 


IN THE NINE YEAR period from January 1, 
1949 to December 31, 1957, 329 cases of 
lung cancer were diagnosed at the Chest 
Clinic of Notre-Dame Hospital, Montreal. 
In 75 of these cases, the diagnosis was of a 
clinical nature only, leaving 254 cases 
histologically proven by bronchoscopic ex- 
amination, biopsy of lymph nodes, thora- 
cotomy or autopsy. A follow-up was ob- 
tained of all cases in the histologically 
proven group. The age and sex incidence 
was the usual encountered in this disease. 


TABLE I.—Resection or Luna Carcinoma, 
37 Cases, Notre-Dame HospitTau 





EE ee eee Pe eee re 37 
POM OE WROOMGDTICR.. 5.5 5k coc ceed cee 19* 
Died of other causes.............. Re: 6 
Living with secondaries............ Wade ae 
Living and well more than 2 years...........  7t 


Living and well less than 2 years............ 
*Average survival 8.2 months (min. 3, max. 22). 
{2 to 8 years. 


In only 77 (30%) of the proven cases 
was a surgical attempt at cure possible. 
Out of the 77 patients, only 48 could 
undergo resection, 11 of whom died within 
30 days of surgery, leaving a total of 37 
operative survivors whose follow-up over 
the period mentioned can be considered. 
Before May 1953, a so-called “standard” 


seen whether the more radical dissection 
of the upper and lower mediastinum carricd 
out in this fashion is worth while. 

Table I shows that of the the 37 patients 
who underwent resection, 19 (or 51.3°, ) 
died of secondaries with an average sur- 
vival time of 8.2 months, Four patients 
only survived more than one year, with a 
maximum survival in one patient of 22 
months. As it was noted that the major 
cause of death in this group was blood- 
borne metastases, a histological review of 
these specimens was carried out by one of 
us (C.G.-M.). This review was made in 
order to study blood vessel invasion in 
the lung. No previous knowledge of the 
clinical course in each case was available 
to the pathologist during the examination 
of these slides. 

One specimen was excluded from the 
study because the lung had been kept 
as a museum specimen. This was an alveolar 
cell carcinoma in a woman, and the patient 
is living but with secondaries four and a 
half years after resection. 

In Table II, the clinical course is cor- 
related with vascular and lymphatic inva- 
sion. It appears evident from this that, in 
this small series, all the patients who sur- 
vived more than two years or who died 


TABLE II.—Corre.atTIon BETWEEN CLINICAL CoURSE AND VASCULAR AND LYMPHATIC INVASION 














No. of V.I. and % of 
Resected cases cases a. Lf. Lf. Negative Via. 
Living and well, more than 2 years..... 7 0 0 0 7 0% 
Living and well, less than 2 years...... 2 1 0 1 0 100% 
Living with secondaries............... 2 1 0 1 0 100% 
Died of SecOnGATICS. .............005:5 19 9 1 9 0 94.7¢ 
TIS OF GURRE CAUCE. 6 56 oo ica ce 6 0 0 0 6 0% 
36 11 11 13 61.1°¢ 


V.I.—Vascular invasion. 
L.I.—Lymphatic invasion. 


resection leaving the majority of the medi- 
astinal lymph nodes was carried out, After 
this date, a more radical approach to 
pneumonectomy was taken without increas- 
ing the mortality rate, but it remains to be 


*From the Departments of Surgery and Pathology, 
Notre-Dame Hospital, Montreal. 


of other causes had neither blood vessel 
nor lymph node invasion. In contrast io 
this, all the patients living with secondarics 
or living and “well” less than two yeais 
have involvement either of blood vesse!s 
alone or of blood vessels and lymph nodes, 
and 94.7% of patients who died of secoi:- 
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Fig. 1.—(Medium magnification), This shows the wall of a vessel in the right lower 
corner. It is invaded by tumour cells which are seen proliferating inside the lumen in the 
centre. The tumour cells are in contact with the blood stream. This patient died from cerebral 
metastasis a few months after operation. 


daries had vascular invasion. In one case 
only was there lymph node invasion alone. 

These figures, admittedly in a small 
series, appear significant and logically are 
quite understandable if one remembers 
that the lung is a vascular sponge, Obvi- 
ously the presence of cancer cells in the 
smaller vessels will influence the survival 
rate in resected cases, The correlation 
between vascular invasion in the specimen 
and the clinical course is illustrated by 
the accompanying photomicrographs with 
a summary of the clinical course in each 
case (Figs, 1 to 4). 


COMMENTS 


For each of the 36 cases, from five to 
10 slides were examined carefully. The 
photomicrographic pictures illustrated in 
Figs. 1 to 4 are typical examples and were 
encountered repeatedly on the same slides. 


As pointed out by others,’ no distinction 
between vein and artery could be made 
because of the smallness of the vessels. 


It is interesting to note in Fig. 2 that 
the tumour cells from a very necrotic 
tumour seem to remain viable in the blood 
stream; this probably explains the death 
from blood borne secondaries in this patient 
even though the lymph nodes were 
negative. 

The intimal proliferation noted in Fig. 3 
was found in the majority of the slides 
examined from the long term survivors. 
Whether this intimal reaction is initiated 
by the tumour itself, or is a peculiar re- 
action of the host to his cancer, is unknown. 
Nevertheless it appears to be an adequate 
defence (for a time) against metastases. 
This seems to be borne out in Fig. 4, where 
tumour cells are invading newly formed 
channels in the obliterated lumen. This 
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Fig. 2.—(Medium magnification). This is a largely necrotic tumour as can be seen in 
the right upper corner and left lower corner. In the lumen of the vessel, in the centre, there 
are viable tumour cells that seem to remain alive only because of their position. The patient 
died with blood borne metastases six months after resection. The lymph nodes were negative. 


patient had a circumscribed lesion in an 
upper lobe for which he refused operation 
for 11 months. He finally agreed and re- 
section was performed, but he died of brain 
secondaries 14 months later, His prolifera- 
tive reaction might have enabled him to 
survive, had he agreed to operation sooner. 


It is noteworthy that in this small series 
the critical survival period appeared to 
be two years. No patient who died of 
secondaries survived beyond 22 months. 
This is in contrast to certain larger series, 
from the United States or elsewhere, where 
it is said that one may expect a small 
percentage of cures even with positive 
mediastinal lymph nodes, though this is 
exceptional. Other authors? have reported 
a 6% five year survival in patients with 
blood vessel invasion, and 75% survival 
in those without. Their series being based 
on a much larger number, it is likely that 


our figures, when enlarged, will compare 
favourably. So far in our experience all 
patients with blood vessel invasion have 
died within two years, and survival be 
yond this period can be expected only in 
those patients who have neither blood 
vessel nor lymphatic invasion. It would 
therefore seem important to carry out a 
more careful histological examination o! 
the specimen after operation, with particu- 
lar attention to vascular invasion. In thi; 
way, the patient, his family and his docto* 
can be informed of the possible prognosi 
in each individual case. 

The histological type in our experienc: 
seldom bears any direct relation to th: 
prognosis except that the epidermoid typ« 
growing more slowly, may possibly pro 
duce more intimal proliferation and there 
fore less vascular invasion. Furthermore 
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Fig. 3.—(Medium magnification). In the lower left corner of this picture, tumour cells 
can be seen growing up to the vessel wall. The lumen of this vessel is obliterated by a 
proliferation of the intima and we can see the newly formed vascular channels within the 
obliterating sclerosis. The patient is well three years after resection. 


we thoroughly agree with Wartman® that 
in bronchogenic carcinoma “examination of 
large sections or enough small sections 
will reveal varied histologic patterns.” In 
this way, our cases are classified as pre- 
dominantly epidermoid, predominantly 
“oat-cell”, etc. 

The importance of early diagnosis and 
operation as the only possible chance of 
cure is the conclusion to be drawn from 
Table II which shows that 61.1% of 36 
cases had vascular invasion at operation. 
Only 13 or 36% had neither vascular nor 
lymphatic invasion and could hope for a 
chance of cure. 


CONCLUSIONS 


Thirty-seven survivors of lung resection 
for carcinoma were studied with special 
attention to invasion of blood vessels in 
the surgical specimens. 


It was noted that all patients surviving 
and “well” more than two years had no 
blood vessel invasion in the removed lung. 

All patients dying of other causes had 
no blood vessel invasion. 

All but one of the patients dying from 
secondaries had blood vessel invasion. 

The obliteration of lung vessels by pro- 
liferation of the intima seems to be an effec- 
tive barrier to secondaries. 

The histological type of the carcinoma 
does not seem to influence the prognosis 
directly. 

The presence or absence of blood vessel 
invasion, more than any other criterion, 
seems to us important in the prognosis 
of lung cancer. More attention should be 
paid to this as an aid to prognosis. Opera- 
tion at the earliest possible time affords 
the only chance of cure. 
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Fig. 4.—(Medium magnification). 
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This shows part of a vessel (the wall can be recognized 


in the lower right corner) that has been completely obliterated by intimal proliferation, but 
we can clearly see several tumour cells in the newly formed channels in the centre. This 
patient refused operation for 11 months and died from cerebral secondaries 14 months after 


operation. 
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RESUME 


Nous avons fait une étude histologique attentive 
de 37 poumons prélevés chirurgicalement a 
lhépital Notre-Dame depuis neuf ans. Sur 329 cas 
diagnostiqués, 254 ont été prouvés histologique- 
ment dont 77 seulement semblaient opérables. De 
ces derniers, 48 ont subi des résections parmi 
lesquels 11 sont morts dans la période post- 
opératoire. 

L’étude a donc été faite sur les 37 cas restants; 
nous avons entrepris ce travail pour rechercher 
lenvahissement vasculaire od les énithéliomas du 
poumon sur les piéces chirurgicales parce que 
hous avons remarqué aue la plupart des patients 
qui mouraient dans les deux ans aprés l’intervention 
avaient fait des métastases par voie sanguine, 





souvent sans envahissement des ganglions du 
médiastin, 4 l’opération. 

Les chiffres obtenus en compilant les résultats 
sont assez frappants comme le montre le Tableau 
II. En effet, (1) tous les patients qui survivent 
“bien” plus de deux ans n’avaient pas d’inva- 
sion des vaisseaux sanguins dans le poumon 
enlevé; (2) tous les patients qui sont morts 
d’autres causes que de métastases n’avaient pas 
denvahissement vasculaire; (3) tous les patients 
morts de métastases, sauf un, avaient des envahis- 
sement vasculaires. 


De plus, il semble que Yoblitération des vais- 
seaux par la prolifération de lintima, rencontré« 
fréquemment dans les cas sans envahissement. 
soit un mécanisme de défense qui agit au moins 
un certain temps pour retarder l’essaimage d« 
lépithélioma. 

Cependant, nous ne croyons pas que le typ: 
histologique nous permette de porter un pronostic 
valable parce que l’apparence histologique d’un« 
tumeur varie souvent selon les différentes région: 
de la méme tumeur. 


En somme, méme avec cette petite série cd 
cas, il nous semble possible de montrer qu 
Yabsence ou Ja présence d’invasion vasculaire es! 
le critére le plus important si on veut essaver di 
faire un pronostic dans chaque cas et qu’il rest 
toujours vrai que l’opération précoce offre la seul 
chance de guérison. 
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THE COMPLICATIONS OF PULMONARY RESECTION IN 
TUBERCULOSIS* 


R. K. PADHI, M.B., B.S. and R. B. LYNN, F.R.C.S.,+ Saskatoon, Sask. 


For ALMOST A CENTURY collapse procedures, 
primarily thoracoplasty, have been the 
mainstay in the surgical management of 
pulmonary tuberculosis. With the advent 
of specific chemotherapy, however, resec- 
tion of the diseased portions of lung has 
become safer and is now considered the 
preferable approach to selected lesions. 
Unfortunately the pendulum has swung 
tov far in many centres where thoracoplasty 
has been abandoned and where, with mis- 
pliced pride, surgeons state that they have 
not performed a primary thoracoplasty 
“for years”. The bronchopleural fistula 
rate alone in over 7000 resections reported 
from the current literature is 6.7%. This 
implies that resections are being carried 
out where a thoracoplasty would have 
been wiser, The overall morbidity rate in 
pulmonary resection in tuberculosis lies 
between 15 and 30%. For these reasons 
and also because we have comparable 
groups of white patients and North Ameri- 
can Indians we felt that the complications 
encountered in 150 consecutive resections 
and their management could be usefully 
recorded. 


CLINICAL MATERIAL 


One hundred and fifty consecutive resec- 
tions performed on 148 patients form the 
basis of this report. Eighty patients were 
North American Indians (mostly Crees )— 
35 males and 45 females. Sixty-eight 
patients were whites—30 males and 38 
females. The age distribution of the whole 
group is shown in Fig. 1. 

Of the 148 patients 139 had a positive 
sputum upon admission to sanatorium and 
46 were not only still sputum positive but 
also drug resistant (to more than one of 
the three anti-tuberculous drugs — para- 


*From the Saskatoon Sanatorium, Saskatoon, 
and Department of Surgery, University Hospital, 
Saskatoon, Saskatchewan. 

*Present address: Department of Cardiovascular 


and Thoracic Surgery, Queen’s University, King- 
ston, Ont. 
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Fig. 1.—The age incidence in 150 resections. 


aminosalicylic acid (P.A.S.), isoniazid, or 
streptomycin) at the time of operation. 
The reasons for resection were predomin- 
antly presence of residual disease and de- 
stroyed lung tissue (Table I). Three pa- 
tients were operated upon for broncho- 
pleural fistulae after operation elsewhere, 
and further resections were performed and 
the fistulze closed. 


Preoperative bronchoscopy was routine 
to exclude patients with active endobron- 
chitis, and bronchography was done in most 
patients to locate the diseased areas so that 
a minimum of king tissue could be resected. 
Pulmonary function studies were done on 
all salvage cases and on many of those 
over the age of 40. Associated diseases 
were controlled before operation, Although 
we believe in comprehensive physiotherapy 
preoperatively and _ postoperatively, we 
have no physiotherapists at the Saskatoon 
Sanatorium, but all patients are taught 
diaphragm control, deep breathing exer- 
cises and coughing techniques by the 
nurses. 


Although the incidence of pulmonary 
tuberculosis is higher among the Indian 
population, the surgical procedures neces- 


TABLE I.—INpicatTIons ror RESECTION 





ERMAN ONUIUNID 5a s s knadcnnaaweceoeene is 41 
Residual caseonodular lesions................. 38 
PERO GOUN MNOS sis av cows ke odewnernneee 36 
INOUE MNO 5i65. Xa 'psis he Kare eee nwaeeens 24 
Te UNUM aa io ain cok oak ww ra ae 8 


Bronchopleural fistule...................000- 3 


60-PLUS 





162 


SURGICAL PROCEDURES IN WHITE AND INDIAN 
PATIENTS 


TABLE II. 


Procedures Numbers Whites Per cent 


Indians 


Segmental resection: 
Alone 44 23 ; 33.5 
With thoracoplasty 6 : q 
Lobectomy: 


, 51 
With thoracoplasty 13 
With segmental 
resection.... 9 
Pneumonectomy:. ; 17.3 
Wedge resection. . . 1 ( 


sary for white and Indian patients differ 
little (Table IL). Lobectomy accounts for 
almost half of the resections whereas wedge 
resection is rarely practicable in our hands. 


COMPLICATIONS OF RESECTION AND 
THEIR MANAGEMENT 


In this group of consecutive resections 
36 patients (24%) developed 40 compli- 
cations and five died within 60 days of 
surgery (Table III). There was a slight 
difference between the races in that 21 
whites (31%) and only 15 Indians (19% ) 
developed complications. The highest in- 
cidence (18 complications) was in the 20 
to 29 year age group, followed by the 30 
to 39 year age group (10 complications ), 
but these were the decades containing more 
than half the patients and in which most of 
the segmental resections were done. Drug 
resistance and a persistently positive spu- 
tum were present in all cases with serious 
complications but the type of operation, 
i.e. segmental resection, more than anything 
else was the determining factor in the 
incidence of complications. Neither age, 
sex nor race seemed to influence the com- 
plication rate in contrast to other series.” 
Of the 36 patients developing complications 


TABLE III. 


| 
| 


Procedure 


Post-op. 
Air leak 
Atelectasis 
Fibrothorax 


Segmental 
resection 

Lobectomy 

Pneumon- 
ectomy 


Total 


*These patients died from their complications. 
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seven were sputum positive and drug r: 
sistant at the time of operation. 

Deaths.—Five patients died after oper: 
tion. One patient died from a pulmona: 
embolus five weeks after right upp: 
lobectomy. One patient died 12 hours aft«r 
operation from acute pulmonary cedem: 
complicating a transfusion reaction. Tw 
patients after salvage resections died o 
respiratory insufficiency on the fifth pos: 
operative day — one after pneumonectomy 
and one after multiple segmental resection 
and decortication. A further patient with 
salvage resection died from secondary 
hemorrhage five weeks after right upper 
lobectomy combined with an apical lower 
segmental resection, and two weeks after 
a Schede thoracoplasty for bronchopleura! 
fistula complicating the first operation. Onl) 
one death, due to a transfusion reaction, 
occurred in an Indian patient. 

Bronchopleural fistula. — Two patients 
developed bronchopleural fistulae. One fol- 
lowed a staphylococcal empyema compli- 
cating an apico-posterior segmental resec- 
tion in a young man. This responded to 
tube drainage and a_ five-rib standard 
thoracoplasty. The second fistula occurred 
after a salvage resection in a middle-aged 
man. A right upper lobectomy and apical 
lower segmental resection were done in 
conjunction with a five-rib thoracoplasty 
and a tracheotomy. The right upper lobe 
bronchus broke down. A Schede thoraco- 
plasty was performed but the patient died 
two weeks later from secondary hamor- 
rhage (vide supra ). 

Bronchopleural fistula is better prevented 
than cured, and careful attention to bron- 
chus closure will minimize its occurrence. 
A short vascular stump, well covered and 
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infection 
Residual 
pleural 
Empyema 
Broncho- 
pleural 
fstula 
Pulmonary 
embolism 
Pulmonary 
insufficiency 
Transfusion 
reaction 
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closed with wire is essential for bronchus 
closure. In spite of such principles the in- 
cidence of bronchopleural fistula remains 
around 7% after pulmonary resection for 
tuberculosis, Once a fistula develops the 
mortality rate is around 25%.* An attempt 
should be made to close the stump again 
and a thoracoplasty should be done, or a 
pre-existing thoracoplasty converted to one 
of the Schede type. By these means it is 
possible to salvage about half of the cases. 

Empyema. — Two patients developed 
empyema. In one patient (vide supra) a 
stxphylococcal empyema complicated a 
segmental resection. The infection and 
bronchopleural fistula both responded to 
tube drainage and thoracoplasty. The sec- 
ond, a case of salvage resection, developed 
a tuberculous empyema after left pleuro- 
pneumonectomy for a destroyed lung. This 
responded to an eight-rib thoracoplasty 
five weeks after the original resection. 

Empyema may occur alone or may com- 
plicate or produce a bronchopleural fistula. 
When it develops, drainage of the infected 
space, closure of the fistula if present, 
massive chemotherapy and_ thoracoplasty 
are the measures to adopt. These will 
succeed in most cases except when a bron- 
chopleural fistula exists. Again prevention 
of empyema by careful bronchus closure, 
by extrapleural mobilization of cavitary 
lesions and by pleural toilet, particularly 
against spillage, will decrease the danger of 
infection of the pleural space. 

Air leaks and persistent pleural space.— 
These two conditions account for more 
than half of all the complications of 
pulmonary resection. They followed seg- 
mental resection, or lobectomy when an 
incomplete fissure separated the lobes — 
almost always right upper and middle 
lobes—in 21 patients. 

Air leaks may persist from the time of 
operation or may suddenly develop five 
to fifteen days afterwards. The manage- 
ment is simple. The tube is promptly 
reinserted or the existing tube is left in 
and suction applied until the leak is 
minimal or ceases. This may be for from 
two days to two weeks, and when the tube 
is removed a persistent pleural space often 
remains. This is no cause for alarm‘ and 
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thoracoplasty has never been necessary 
in our experience. With present-day chemo- 
therapy and with posture, these spaces 
gradually close without complication. The 
incidence of air leaks and persistent pleural 
spaces is said to be reduced by a simul- 
taneous space-reducing thoracoplasty. We 
have used this in only 20 resections. We 
are not convinced that such space-reducing 
operations should be routine; they should 
be used only when significant disproportion 
between the residual pleural space and the 
remaining lung will exist if the chest cage 
is not reduced in size. 

Atelectasis. — Three patients developed 
atelectasis. Two of these were controlled 
by bronchoscopic aspiration while the third 
needed a tracheotomy to maintain a clear 
airway. Atelectasis should be rare if com- 
prehensive physiotherapy is continued in 
the postoperative period, Careful tracheal 
toilet during operation and careful aspira- 
tion of the airway at the end of the opera- 
tion by the anesthetist also help to mini- 
mize postoperative lung collapse. Should 
it develop, vigorous physiotherapy, bron- 
choscopy and tracheotomy, if more con- 
servative measures fail, are necessary to 
encourage re-expansion. 

Hezmorrhage.—Three patients had serious 
postoperative bleeding. Two of these 
episodes complicated difficult pleuropneu- 
monectomies and responded to transfusions 
and aspiration of the pleural space. The 
third was the result of a ligature slipping 
off the posterior segmental artery 24 hours 
after a right upper lobectomy. The chest 
was promptly reopened and the vessel 
religated. Most postoperative bleeding is 
the result of extensive stripping of adherent 
lungs from the chest wall, and careful note 
of the postoperative chest drainage is neces- 
sary. Such bleeding usually responds to 
conservative measures but the rare excep- 
tion must be recognized. 

Miscellaneous complications.— Paralytic 
ileus has occurred in one elderly Indian 
woman and responded to intestinal decom- 
pression and parenteral fluids. Some degree 
of fibrothorax resulted after two difficult 
lobectomies, and two patients had signifi- 
cant wound infections which responded to 
drainage and antibiotics. 
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TABLE IV.—VENTILATION AND BLoop Gas DETERMINATIONS IN 16 CasEs OF SALVAGE RESECTION 





Vol. 2 











One second 
% of % of Ve. O2 Sat. 
Pred. Pred. (% of O, Sat. with 
Patient Operation M.B.C. Pav Aa. T.V.C.)  roomair 100% Oz 
P.E. (M) 29 L. pneumonectomy 36 47 76 94 100 
*C.M. (F) 58 L. pneumonectomy 22 38 41 93 98 
DA, {F) 27 R.U. lobe resection 29 38 70 90 100 
*“H.H. (M) 35 Multiple segment 
resection 22 44 52 89 100 
PO. (F) 27 L. pneumonectomy 36 47 60 85 100 
L.M. (F) 26 L. pneumonectomy 41 53 70 89 100 
*W. (M) 46 R.U. lobe and segment 
resection 16 45 47 91 99 

N.O. (M) 50 R.U. lobe resection 46 93 68 93 100 
G.A. (M) 34 L.U. lobe resection 57 109 60 87 100 
C.M. (F) 38 R.U. lobe resection 37 74 62 93 100 
i, (F) 38 R.U. and M. lobe resection 37 78 59 91 99 
G.M. (M) 57 L. pneumonectomy 24 68 44 91 100 
B.M. (M) 54 R. pneumonectomy 32 45 69 94 100 
H.I. (M) 60 L. pneumonectomy 61 64 86 94 100 
M.O. (F) 41 R.U. lobe resection 65 55 81 94 100 
7A ) 2 L. pneumonectomy 47 50 82 93 100 


M.B.C.—Maximum breathing capacity. 
T.V.C.—Total vital capacity. 
*Postoperative deaths. 


Salvage resections. — A brief mention 
should be made of the so-called “salvage 
resections’. These patients, 16 in our series, 
were borderline respiratory risks (Table 
IV). They had spent five to 15 years in 
the sanatorium and all were sputum posi- 
tive and drug resistant at the time of opera- 
tion. Three of our five deaths were in this 
group of patients. This gives a mortality 
rate of 19% compared to a mortality rate 
of 15% in the remaining cases. These 
patients are desperate risks and postopera- 
tive management is difficult. Here elective 
tracheotomy at the end of operation may 
be lifesaving by decreasing the dead space 
and by permitting pulmonary secretions to 
be suctioned adequately. Digitalization of 
the elderly patient and the use of broncho- 
dilators to keep the lung “dry” are also 
necessary measures in management. Paren- 
teral fluids must be kept to a minimum, or 
pulmonary cedema will be produced. 


DISCUSSION 


From this group of consecutive resections 
for pulmonary tuberculosis performed by 
a senior surgeon and resident staff it is 
apparent that complications of pulmonary 
surgery in tuberculosis are not rare. For- 
tunately, serious complications are uncom- 
mon but when they do occur the mortality 
rate is high. Thus it behooves both physi- 
cians and surgeons to see that patients 





who could be better managed by thoraco- 
plasty are not presented for resection. 


In contrast to other reports, we have 
noted no relation between age or sex and 
the incidence of complications. The North 
American Indian, although more prone to 
contract tuberculosis, does not need more 
radical surgery than does his white brother. 
Also, Indians are no more prone to com- 
plications than whites in spite of a lesser 
appreciation of surgery and almost no 
regard for postoperative orders after the 
first week, In fact, if anything, they do 
better after operation than the white pa- 
tients. 


The important factors in the development 
of complications after pulmonary resection 
are the type of operation performed and 
the nature of the disease. Segmental re- 
section, which leaves a raw surface of lung, 
is most commonly complicated, and air 
leak and residual pleural space are sequels. 
These can be minimized but not excluded 
by careful technique and by tailoring thora- 
coplasty. Tube drainage and suction have 
been found quite adequate in our hands, 
and we do not hesitate to leave an apical 
air pocket to absorb spontaneously. No 
harm has come from such a conservative 
approach and this has been the experience 
of others, With the patient on anti-tubercu- 
losis drugs, the danger of empyema or 
reactivation is negligible. 
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When the patient’s sputum is positive 
and resistant to the anti-tuberculosis drugs, 
complications, although only slightly more 
common, are exceedingly serious. Broncho- 
pleural fistula in such a patient carries a 
50% mortality rate. More care must be 
taken in these cases, but we have not found 
4 positive sputum and drug resistance to 
influence our results so long as active 
ndobronchitis is absent. This contrasts 
with the views of others who feel that these 
factors cause a higher complication rate. 


Resection in pulmonary tuberculosis is 
1 valuable procedure but must not be 
performed to the exclusion of all other tech- 
niques. If it is, the complication rate will 
bring resection into disrepute. Fortunately, 
serious complications from resection are 
rare, and will remain so when a proper 
balance is maintained between it and 
thoracoplasty. At our sanatorium the pro- 
portion is four resections to one thoraco- 
plasty. It must be recognized that the price 
of a complicated resection may be too high 
if a simpler and safer procedure would 
have given the same end result. 


SUMMARY 


The complications of resection in pul- 
monary tuberculosis in 150 consecutive 
operations are discussed and the manage- 
ment of the major complications is out- 
lined. The North American Indian is no 
more prone to complications than is the 
white. A proper balance between resection 
and thoracoplasty will keep the complica- 
tion rate at a reasonably low level. 
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RESUME 


Pendant prés d’un siécle, unique arme dont 
disposait la thérapeutique chirurgicale antituber- 
culeuse était la collapsothérapie. Avec l’apparition 
de la chimiothérapie, il devint possible de faire 
Yablation de parties atteintes, et on peut dire 
qu'une exagération certaine se fit jour 4 ce propos. 
Le présent article traite des résultats et com- 
plications observés dans 148 cas (68 blancs et 80 
indiens) de résection pulmonaire. Sur ce nombre, 
139 malades étaient bacillaires et 46 résistants aux 
antibiotiques. L’intervention avait pour indication 
de réséquer une zone pulmonaire malade ou 
détruite. 


L’ensemble peut étre résumé comme suit: cing 
cas de décés: embolie pulmonaire—cedéme aigu 
compliquant une réaction transfusionnelle—insuffi- 
sance respiratoire—hémorragie secondaire; deux 
cas de fistules bronchiques dont lune. d’origine 
staphylococcique, guérit aprés drainage et résection 
costale et l’autre, qui nécessita un Schede, mourut 
d’hémorragie secondaire (cas rapvorté plus haut); 
deux cas d’empyémes, un staphylococcique et un 
tuberculeux aprés pleuro-pneumonectomie gauche. 
Tous deux réagirent bien a la thoracoolastie. 
L’empyéme peut naitre spontanément ou résulter 
d’une fistule, il peut aussi provoquer celle-ci. 
Dans ces cas il faut essayer de fermer la fistule, 
drainer et s’aider de la thoracoplastie. En ce qui 
concerne les fistules il faut se souvenir qu'il est 
plus facile de prévenir que de guérir cette compli- 
cation: les sutures devront toujours étre faites ' 
avec grand soin sur un moignon court, bien vascu- 
larisé et bien recouvert. 

Dans plus de la moitié des cas de résection il 
se fait des fuites d’air et une persistance de l’espace 
pleural, soit immédiatement aprés l’intervention, 
soit entre le cinquiéme et le quinziéme jour. Le 
traitement est d’établir une aspiration continue sur 
le drain: ceci finit toujours par s’arranger et la 
thoracoplastie n’est jamais nécessaire. 

Parmi les autres complications on compta: trois 
cas d’atélectasie, dont deux durent étre broncho- 
scovés et l’autre subit une trachéotomie. L’atélec- 
tasie est une complication qui doit pratiquement 
disparaitre si la physiothérapie post-opératoire est 
bien faite. De plus, l’aspiration des voies aériennes 
devra toujours étre pratiquée trés soigneusement a 
la fin de Yintervention. 


Trois cas d’hémorragies dont deux réagirent 
favorablement 4 la transfusion et l’autre nécessita 
une nouvelle opération pour refaire une ligature 
artérielle qui avait dérapé. Dans les complications 
diverses citons un cas diiléus paralytique, deux 
cas d’infection de la plaie et deux cas de fibro- 
thorax. 


Dans l'ensemble, le pourcentage de complica- 
tions ne parait lié ni au sexe, ni a lage, ni A la 
race des malades. Ce qui compte le plus, c’est le 
type d’intervention et la nature de la maladie; par 
exemple, il semble avéré que les fuites d’air sont 
plus fréonentes aprés les segmentectomies. D’autre 
part, il faut remarquer que lorsque les expectora- 
tions sont bacillaires et le malade résistant aux 
antibiotiques, les complications ne sont pas plus 
fréquentes, mais elles deviennent beaucoup plus 
graves: la fistule bronchique dans ces cas entraine 
50% de mortalité. 


Si la résection est une bonne thérapeutique, elle 
ne doit pas étre exclusive, faute de quoi le pour- 
centage des complications risquera d’amener son 
discrédit. 








F. G. 






DIVERTICULITIS OF THE CACUM and ascend- 
ing colon is a rather uncommon condition, 
clinically indistinguishable from acute ap- 
pendicitis. Familiarity with the entity is 
essential for its recognition at operation 
since the lesion may resemble an inflamed 
carcinoma of the cecum. The latter condi- 
tion would demand extensive bowel re- 
section, and the desirability of avoiding 
such a procedure in a benign inflammatory 
process is self evident. Fourteen proven 
cases of solitary diverticulitis of the caecum 
have been encountered at the Montreal 
General Hospital since 1946. These are 
being presented to illustrate the clinical 
syndrome, the difficulties in diagnosis, and 
the problems in treatment. 

Multiple diverticulosis of the colon is a 
subject familiar to all surgeons, but should 
not be considered related to the present 
subject for a number of reasons. The di- 
verticulum we are describing is character- 
istically solitary and, although anatomically 
involving the cecum or ascending colon, 
is generally referred to as “solitary diver- 
ticulum of the cecum”. Although Schnug?* 
created a decided controversy when he 
classified all diverticula of the cecum as 
congenital or acquired, it is currently 
considered (but certainly not proven) 
that these diverticula are congenital in 
contradistinction to the acquired multiple 
diverticula of the colon. Further, the clini- 
cal manifestations of this disease are dif- 
ferent, in that bowel irregularities are not 
found, obstructive symptoms have never 
been reported, and the affected individuals 
are on the average more than 10 years 
younger than those afflicted with diverti- 
culitis of the sigmoid. 

The first case of solitary diverticulitis of 
the cecum was reported by Potier?' in 
1912, occurring in a 32 year old woman 
operated upon for appendicitis. Subse- 
quently, case reports have appeared with 
increasing frequency and these have been 
collected and analyzed periodically. In 1937, 


*From the Department of Surgery, Montreal Gen- 
eral Hospital and McGill University, Montreal. 
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Bennett-Jones* reviewed 17 cases from the 
available literature and added three of his 
own; Baker and Carlile* collected 39 cases 
and in 1947 Anderson' reported on 99 
cases. By 1952, the total number of reported 
cases stood at 126' and in 1952 Lauridsen 
and Ross'* presented a comprehensive re- 
view of 153 cases. This has been superseded 
by the report of Nissenbaum et al.,'7 which 
reviewed 166 cases summarized from the 
literature. The present authors believe that 
this condition is more commonly en- 
countered by surgeons than the above re- 
ports would indicate; this should serve to 
stimulate interest in a condition which 
should be remembered when an inflamed 
cecal mass is encountered at laparotomy. 


CasE REPORTS 


The following case reports were sum- 
marized from the medical records of the 


Hospital. 


CasE 1.—Mrs. O.S., 55, June 22, 1946. 
The patient had a history of nausea and 
vomiting and complained of right sided ab- 
dominal pain of 72 hours’ duration. Tempera- 
ture 100.3° F., pulse 100, white blood cell 
count 8750. There was marked tenderness in 
the right lower quadrant of the abdomen and 
a diagnosis of acute appendicitis was made. 
At operation, a large mass in the ascending 
colon with surrounding inflammatory reaction 
was encountered. The appendix appeared 
normal. The operating surgeon could not ex- 
clude carcinoma of the cecum and a right 
hemicolectomy was performed. The _patho- 
logical diagnosis was that of acute suppurative 
diverticulitis of the caecum, and the diverti- 
culum was located 3 cm. distal to the ileo- 
cecal valve. The patient’s postoperative course 
was complicated by a fistula from which she 
recovered and she has been well subsequently. 


CasE 2.—Mr. W.McL., 49, December 21, 
1958, was admitted complaining of crampy 
periumbilical and right lower quadrant ab- 
dominal pain of two days’ duration. Tempera- 
ture 100.2° F., pulse 88. There was tenderness 
and muscle splinting on palpation in the right 
lower quadrant. With a diagnosis of acute 
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ippendicitis, operation was performed. There 
was free fluid in the abdominal cavity, and 
the caecum was inflamed but the appendix 
vas not involved in this reaction. A mass was 
palpable in the cecum. Carcinoma of the 
cecum was diagnosed and a right hemicolec- 
tomy carried out. Pathological report: “Ulcer- 
ative and suppurative diverticulitis of the 
cecum with extensive acute diffuse exudative 
reaction and partial infarction”. The diverti- 
culum was located on the postero-lateral wall 
of the caecum. The patient recovered satis- 
tactorily and was well when last seen. 


Case 3.—Mr. A.H., 54, Mav 13, 1949. 
,ower abdominal pain cf one week’s duration 
vas the patient’s presenting complaint. Tem- 
yerature 97.8° F., pulse 88, white blood cell 
count 7500. There was some right lower 
quadrant tenderness on abdominal examina- 
ion. The patient was thought to have chronic 
ippendicitis and was operated upon. A mass 
was encountered on the medial aspect of the 
iscending colon 12.5 cm. from the ileo-czecal 
junction. The appendix was normal. The op- 
erating surgeon considered the lesion to be 
either carcinoma or diverticulitis, and a right 
hemicolectomy was performed. The patho- 
logical diagnosis was of diverticulitis of the 


colon with chronic non-specific inflammatory 
reaction. The patient recovered satisfactorily. 
He has since undergone cholecystectomy for 
cholecystitis and subtotal gastrectomy for duo- 
denal ulcer and currently suffers from dump- 
ing symptoms. 


Case 4.—Mr. G.W., 34, March 9, 1950. 
suffered from acute abdominal pain for five 
days before admission. Temperature 99.8°F., 
pulse 80. There was marked _ tenderness, 
muscle-guarding and rebound tenderness on 
examination of the right lower quadrant of 
the abdomen. Acute appendicitis was diag- 
nosed. At operation, free purulent fluid was 
found in the abdominal cavity. There was an 
inflammatory mass 6 cm. in diameter located 
on the anterior aspect of the caecum near the 
ileo-czecal junction. The appendix was not 
inflamed. The mass was biopsied, and frozen 
section diagnosis confirmed the suspicion of 
acute cecal diverticulitis. An attempt 
made to resect the mass locally, but owing to 
its position near the ileo-czecal valve this was 
considered impossible without jeopardizing 
the blood supply of the ascending colon. A 
right hemicolectomy with ileo-transverse col- 
onic anastomosis was performed. The patho- 
logical diagnosis was acute diverticulitis of 


was 
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the caecum. The patient’s postoperative course 
was smooth, and he has had no further ab- 
dominal symptoms. 


Case 5.—Mrs. C.S., 36, April 17, 1951. 
The patient complained of intermittent crampy 
right lower quadrant abdominal pain associ- 
ated with constipation for one year. Tempera- 
ture 98.6°F., pulse 80. There was muscle 
guarding and some tenderness on deep pal- 
pation in the right lower quadrant. A diag- 
nosis of chronic appendicitis was made but at 
operation a non-inflamed appendix with distal 
adhesions was encountered. Above the ileo- 
cecal valve there was a diverticulum which 
contained fecal material. A routine appen- 
dectomy was performed. The diverticulum 
was transected at its base and removed. The 
base was inverted into the wall of the caecum. 
The pathology report described a_ diverti- 
culum 2 cm. long and 1 cm. in diameter, with 
diverticulitis of the cacum and a normal ap- 
pendix. The patient’s postoperative course was 
completely uneventful and she has remained 
well to date. 


Case 6.—Miss P.R., 25, December 7, 1952. 
The patient had a history of a recent chest 
cold and complained of loss of appetite and 
mild diarrhoea for 10 davs, with onset of right 
lower abdominal pain 24 hours before ad- 
mission. Temperature was 99.0° F., pulse 88, 
and white blood cell count 13,000. There was 
mild generalized resistance and acute tender- 
ness in the right lower quadrant on abdominal 
examination. On deep palpation a mass was 
felt in the right lower quadrant. The diagnosis 
of acute appendicitis was made. At operation, 
there was a sharply demarcated mass on the 
posterior wall of the caecum 4 cm. distal to 
the ileo-cacal valve. There were palpable 
lymph nodes in the mesentery. The appendix 
was normal. The operator diagnosed a tumour 
of the cecum and performed a right hemi- 
colectomy. The pathologist described a 1.5 
cm. diverticulum with muscle layers present 
in part of the wall around the ostium. There 
was a marked inflammatory reaction present, 
and diverticulitis of the ascending colon was 
diagnosed. The patient made an uneventful 
recovery and was perfectly well when last 
heard from in December 1957. 


Case 7.—Mr. T.R., 57, December 23, 1952. 
This man had complained of intermittent right 
lower abdominal pain for one year which be- 
came severe four days before admission. 
Temperature 98.0° F., pulse 88. There was 
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right sided tenderness, maximal in the lower 
quadrant, with tenderness on deep palpation. 
Rectal examination revealed tenderness an- 
teriorly and on the right side. The clinical im- 
pression was one of acute appendicitis. At 
operation, a perforated diverticulum of the 
czcum was encountered two inches (5 cm.) 
above the origin of the appendix with associ- 
ated inflammation of the appendix. The di- 
verticulum was transected, its base was in- 
verted and an appendectomy was performed. 
The pathological diagnosis was “diverticulitis 
of the cecum with chronic actively fibrosing 
inflammatory reaction and subacute appendi- 
citis through involvement ‘by contiguitv’” 
This diverticulum was situated on the medial 
wall of the caecum 5 cm. above the appendix. 
The patient recovered uneventfully and was 
well at last report. 


Case 8.—Mrs. T.B., 40, October 9, 1953. 
The patient had a history of nausea and inter- 
mittent right lower quadrant pain for three 
weeks. Temperature 99.2° F., pulse 72, white 
cell count 8800. On examination there was 
right sided tenderness, maximal in the lower 
quadrant. A diagnosis of acute appendicitis 
was made. Operation revealed a gangrenous 
diverticulum 1 cm. in diameter on the lateral 
wall of the cecum below the _ ileo-cxcal 
valve. An ovarian cyst and normal appendix 
were also noted. The diverticulum was in- 
verted into the wall of the caecum, where it 
was retained by a purse-string suture, and a 
routine appendectomy was performed. The 
patient made a normal recovery and has since 
remained well. 


Case 9.—Mr. D.H., 26, May 4, 1953. The 
patient complained of severe mid-abdominal 
pain which migrated to the right lower quad- 
rant of the abdomen and was of eight hours’ 
duration. Temperature 98.0° F., pulse 76. 
Marked tenderness was evident in the right 
lower quadrant, with slight tenderness to the 
right side on rectal examination. A diagnosis 
of acute anpendicitis was made and the patient 
taken to the operating room. The surgeon en- 
countered an acutely inflamed diverticulum on 
the medial asnect of the base of the caecum. 
A retrocecal appendix with serosal inflamma- 
tion was also found. The diverticulum was 
transected at its base and the stump inverted 
by means of a purse-string suture. Appendec- 
tomy was also performed in the usual man- 
ner. The pathologist reported chronic diverti- 
culitis of the caecum with subacute serosal ap- 
pendicitis. The patient made an uneventful 
recovery and has since remained well. 
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Case 10.—Mr. J.S., 39, September 11, 1956 
There was a history of generalized abdomina' 
pain of one week’s duration with increasing 
severity in the right lower abdomen. Tempera- 
ture 97.4° F., pulse 70 and white blood cell 
count 13,750. Tenderness was noted in the 
right lower quadrant of the abdomen, anc 
there was a small slightly tender mass palp- 
able in this area. Rectal examination revealed 
tenderness on the right. A diagnosis of acute 
appendicitis was made and at operation 
3 x 4 cm. mass was discovered near the base 
of the appendix on the postero-lateral aspect 
of the caecum. Carcinoma of the caecum was 
suspected but a biopsy of the mass was no 
diagnostic. The abdomen was closed to allow 
preparation of the patient for resection. Sub- 
sequently, an air-contrast barium enema ex- 
amination was performed, which did not out- 
line the czecum satisfactorily, and the diag- 
nosis remained carcinoma of the cecum. On 
re-exploration one week later, the czecal mass 
was found to be greatly reduced in size. A 
czecotomy was performed and the mucosa 
found normal except for an area occupied by 
a diverticulum. The cecotomy was closed. 
The appendix and diverticulum were excised, 
together with a wedge of cecal wall. The de- 
fect was then repaired in two layers. The 
pathological diagnosis was “subsiding czecal 
diverticulitis and chronic peritonitis of the ap- 
pendix”. The patient’s recovery was unevent- 
ful and he has remained well. 


CasE 11.—Mrs. G.C., 41, December 22. 
1956. This patient had a history of dull 
periumbilical pain which migrated to the right 
lower quadrant after three or four days. 
Temperature 100.6° F., pulse 122. There was 
marked right lower quadrant rigidity and re- 
bound tenderness referable to this area. A 
diagnosis of acute appendicitis was made. At 
operation, an 8 x 3 cm. mass was found on 
the postero-medial wall of the cecum with a 
deep ulcer in its centre. The mesoczcal lymph 
nodes were enlarged. The surgeon diagnosed 
carcinoma of the cecum, possibly diverticulitis 
of the cecum, and performed a right hemi- 
colectomy. Pathological examination revealed 
an ulcerative diverticulitis on the medial side 
of the ascending colon above the ileo-czcal 
valve. The ulcer was 2 cm. in diameter. The 
appendix was normal. The patient recovered 
satisfactorily and subsequently has been wel). 


Case 12.—Mrs, L.C., 22, February 7, 1957. 
The presenting complaints were of shar) 
colicky pain in the right lower abdomen fo: 
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one week before admission. Temperature 
98.6° F., pulse 128. On examination there was 
minimal tenderness; bowel sounds were re- 
duced, and a mass was palpable in the right 
lower quadrant. It was the clinical impression 
that the patient had a perforated appendix. At 
operation, the appendix was normal, but there 
was an acutely inflamed diverticulum of the 
czecum occupying the anterior wall below the 
ileo-czecal valve. The diverticulum was tran- 
sected at its base, inverted and oversewn. 
Appendectomy was also performed. The 
pathologist’s report confirmed the diagnosis of 
ulcerative diverticulitis of the caecum and a 
normal appendix. The patient made a normal 
recovery and has remained well. 


CasE 13.—Miss M.D., 40, March 20, 1957. 
The patient had steady right lower quadrant 
pain for four days and was admitted with a 
temperature of 98.4° F., pulse 90 and white 
blood cell count of 12,200. Examination of the 
abdomen revealed a 5 x 5 em. ill-defined mass 
in the right lower quadrant which was also 
palpable rectally. It was thought that she had 
acute appendicitis with omental localization. 
At operation, a firm slightly inflamed mass 
was found in the lateral portion of the caput 
cecum. A normal appendix and _ irregular 
uterine mass was also encountered. A diag- 
nosis of carcinoma of the cacum was postu- 
lated and the abdomen was closed so that the 
patient could be prepared for resection. A 
barium enema examination during conva- 
lescence was not contributory. On re-examina- 
tion one week later, the mass had resolved to 
a marked degree and the diagnosis of cecal 
diverticulitis was obvious. Colotomy was per- 
formed, the diverticulum dissected out and 
resected locally, and the defect closed in two 
layers. Appendectomy and uterine myomec- 
tomy were also performed. The pathologist 
reported diverticulitis of the caecum in a 2.5 
cm. x 2.5 cm. diverticulum, an appendix with 
focal endometriosis and leiomyomata uteri. 
The postoperative course was uneventful and 
the patient has remained well. 


Case 14.—Mrs. R.R., 37, October 23, 1957. 
The patient complained of right lower quad- 
rant pain of two days’ duration before coming 
to hospital. Her temperature was 99.2° F. and 
pulse 90. There was muscle splinting and ten- 
derness to palpation on abdominal examina- 
tion. Rectal examination was not remarkable. 
Acute appendicitis was diagnosed and an 
operation performed. A normal appendix was 
encountered, but on the antero-medial wall of 
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the ascending colon 5 cm. above the ileo- 
cecal junction, an inflamed mass was found. 
The ascending colon was opened opposite this 
mass and a diagnosis of acute diverticulitis 
was made when the ostium was viewed. Since 
the diverticulum was shallow, it was con- 
sidered that oversewing the inflamed colon 
wall with omental fat would ensure against 
perforation, and healing processes would 
obliterate the diverticulum. This was done, 
the colotomy was closed and appendectomy 
was then performed. The appendix was found 
to be normal on examination. The patient’s 
recovery was completely normal and she has 
remained well. 


DIsCUSSION 


Etiology 


The origin of the cecal diverticulum 
remains unsettled, but many theories have 
been advanced to account for the solitary 
nature of the lesion. 


Czcal diverticula have arbitrarily been 
divided into the true or congenital type in 
which all layers of the normal wall are 
represented, and the false or acquired 
diverticulum in which one or more of the 
muscle layers are missing. This classifica- 
tion was advanced by Schnug,”* but is not 
considered practical, for as Kirkman’ has 
pointed out, unless serial sections are made, 
it is difficult to be certain whether one or 
more layers are actually missing. The entire 
wall of the diverticulum may be grossly 
destroyed by the associated inflammatory 
process and necrosis, or conversely, an 
eccentric section may show muscularis in 
a false diverticulum.’ ** 


A brief review of several of the theories 
advanced will serve to illustrate the in- 
adequacy of current knowledge. Bennett- 
Jones* regarded the diverticula as acquired 
and supported the concept that they were 
the result of a weakness in the intestinal 
wall caused by a gap in the muscle at the 
entrance of blood vessels. This concept was 
also supported by Anderson’ but has not 
withstood the critical examination of ex- 
perience. Both Bennett-Jones* and Jonas"? 
have suggested that tuberculous adenitis 
may be a factor in producing diverticula. 

Fairbank and Rob’ postulated that a 
false diverticulum could occur at the site 
of a solitary healed ulcer of the czecum. 
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Lipton and Reisman’ on the other hand 
suggest that the solitary czcal ulcer could 
be the result of healing processes in an 
inflamed diverticulum. The solitary ulcer 
of the caecum is a related subject, and there 
is considerable controversy over its true 
nature. Dorling’ also felt that traction 
through healing of an ulcer could cause 
the false type of diverticulum, while the 
true types were the result of the presence 
of the “second appendix”. Waugh** con- 
sidered embryological aberrations as_re- 
sponsible for the occurrence of the “second 
appendix” in a case he reported, but sug- 
gested that this abnormality might really 
have been a solitary cecal diverticulum. 
Reid®? quotes and supports Evans® who 
suggested that irregularities in the process 
of vacuolation of the intestinal entoderm 
caused the cecal diverticulum, in much the 
same manner as an intestinal reduplication 
develops. In support of this concept, there 
is the case of diverticulum of the caecum 
in a three vear old girl, reported by 
Odqvist and Petren.'* In his recent three 
volume work, Shackelford?‘ accepts the 
embryological origin of the diverticula and 
this concept is further supported by recent 
papers.'7'° Finally, current authors tend 
to favour the congenital origin of diver- 
ticula of the caecum and support the view 
that the condition differs materially from 
and is not an extension of diverticulosis of 
the colon. 


Pathology 

Although the theories of etiology may be 
of interest and of ultimate importance, it 
is the pathological features of the condi- 
tion that chiefly concern the surgeon, The 
diverticula are approximately 1 cm. in 
diameter at the ostium and vary from 1 to 
3 cm. in length (0.9 x 2.7 cm.).'* Fecal 
material or fecoliths are present in practi- 
cally all cases and cause the obstruction 
which is believed responsible for the onset 
of the inflammatory reaction. Possible 


pathological changes have been outlined by 
Parker and Serjeant.'® The acute inflam- 
matory stage is, as expected, characterized 
by hyperemia, leukocytic infiltration, sup- 
puration, ulceration and possibly gangrene, 
with adjacent periceecal oedema and peri- 
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toneal reaction. Clinically, acute appendi- 
citis is suggested. Subsequently, the process 
may resolve with recurrent low grade 
localized infection. “Chronic appendicitis’ 
may be suspected. On the other hand, the 
acute process may proceed to perforation 
with either a localized abscess or general- 
ized peritonitis resulting. If the abscess 
which is commoner, is simply drained, the 
operator may remain under the impression 
that the appendix is the organ at fault. 
Thirdly, if the condition extends beyond 
the diverticulum to involve adjacent caecum 
and pericecal tissues, a large inflamed 
granulomatous mass with palpable mes- 
enteric lymph nodes indistinguishable from 
an infected carcinoma of the caecum con 
fronts the surgeon at laparotomy. The 
appendix is frequently involved by con- 
tiguity and a periappendiceal reaction is 
seen. A differential diagnosis to be con- 
sidered will be presented below, 

In the present series, 12 specimens were 
submitted to the pathologist. Of these, nine 
were located in the cecum and the re- 
mainder were in the ascending colon near 
the ileo-ceecal valve. Diverticulitis was 
diagnosed in all; two being acute, three 
ulcerative, one subsiding, and one chronic. 
In five cases, the stage was not stated. The 
presence or absence of muscularis in the 
sections was not uniformly commented 
upon, although in one report (Case 6), 
it was stated that all coats were present. 
However, we will not consider dividing the 
diverticula into true or false types. A 
photomicrograph of the diverticulum from 
Case 4 is presented in Fig, 1. 

The location of these diverticula on the 
cecum has been of passing interest to 
some reviewers including  Schnug,” 
Lauridsen and Ross,'* and Baker and 
Carlile.2 It is stated™* that 78% of 115 
diverticula occurred within 2 cm. above 
or below the ileo-czecal valve. Baker anc 
Carlile charted 25 diverticula and found 
them to be of decreasing frequency on the 
anterior cecal wall, the lateral wall, and 
the caput. The diverticulum is rarely i! 
ever found enclosed in an appendix epiplo 
ica, in contradistinction to those found in 
the sigmoid colon. 


The position of the diverticula recordec 
in the present series is charted in Fig. 2. 
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Diagnosis 


It seems to have been practically im- 
possible to make the diagnosis of acute 
‘olitary diverticulitis of the caecum pre- 
operatively — the five reported exceptions 
vere diagnosed preoperatively by barium 
«nema examination, two of these patients 
iaving had a previous appendectomy."* "7 
ichnug”* tabulated the symptoms and signs 
of acute diverticulitis and found them 
wractically indistinguishable from those 
of acute appendicitis. Nausea and vomit- 
ng appeared to be more frequent with 
ippendicitis than with diverticulitis. Nis- 
enbaum, Sparks and Ellison’ reported that 
. right lower quadrant mass was palpable 
in 50 of 148 cases. A mass was noted in 
our cases (Cases 6, 10, 12 and 13) in our 
sroup. 

All decades from the first to the seventh 
are represented. The average age in all 
groups was 39.6 years, distinctly less than 
the average of 53.6 years quoted for 
diverticulitis of the sigmoid colon.?° The 
sexes are equally affected. Age and sex 
incidence in the Montreal General Hospital 
series closely resemble those quoted by 
others (Table 1). 


The experience of surgeons in this hos- 
pital has not differed from those in other 
centres as regards preoperative diagnosis. 
Uniformly, appendicitis was suspected and 
operation performed. At operation, the 
correct diagnosis was evident in seven cases 
(Cases 4, 5, 7, 8, 9, 12, and 14). In the 
remaining seven cases a tumour was diag- 
nosed or could not be excluded, A right 
hemicolectomy was performed in five of 
these seven cases; in the two remaining 
cases the abdomen was closed after ex- 
ploration in order that the patient might be 
prepared for colonic surgery. In these two 
cases, at the second operation, the diag- 
nosis of diverticulitis was evident because 
of the marked resolution of the inflam- 
matory process in the interim. In a third 
case (Case 4), the mass was biopsied 
and the correct diagnosis obtained. It 
would seem that this procedure is attended 
by too many possible dangers to be 
recommended routinely, Thus in 7 of 14 
cases, the correct diagnosis was not ob- 
tained at the first operation. 
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Fig. 1. 


In the remaining cases, the diagnosis was 
evident; there was localized inflammatory 
reaction, ulceration, or gangrene without 
gross distortion of the appearance of the 
diverticulum. The correct diagnosis was 
made at the first operation in 50% of our 
cases as compared with 66.9% of the 133 
operations reported by Lauridsen and Ross 
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TABLE I.—Comparison oF PopuLaTIONS 
Age Sex 
Range Average Males Females Ratio 
ASTD oi ones es 22 - 57 years & 43.1\ 39.6 years 6 8 ra33 
2 37.0/ 
Lauridsen and 
Ross (1952)'*... 10-72 years a oh 40.6 years 84 64 1.3:1 
2 40.8 


(Table II). With increasing experience and 
appreciation of the condition, it is hoped 
that future analyses will indicate a greater 
percentage of correct diagnoses at opera- 
tion. It is worth while to bear in mind the 
operative differential diagnosis suggested by 
Baker and Carlile? — carcinoma, tubercu- 
losis, actinomycosis, nonspecific granulo- 
mas (including regional enteritis ) and the 
non-specific ulcer. To this might also be 
added the carcinoid tumour and subacute 
foreign body perforations of the caecum. 

To facilitate diagnosis, it has been sug- 
gested that palpation of the ostium through 
the opposite cecal wall might be of 
value.’* * In three of the cases in the 
present series (Cases 10, 13 and 14) the 
czecum was opened and the mucosal lining 
inspected, this manceuvre resulting in a 
correct diagnosis in each instance. We feel 
it to be superior to the palpation method. 
Czecotomy was also used to facilitate diag- 
nosis by Unger.” 

The presence of fzcoliths in the diver- 
ticulum sometimes produces a definite 
negative shadow on the abdominal radio- 
graph. Byrne, Kallan and Bassett* have 
used this finding to recommend preopera- 
tive abdominal x-ray studies as an aid in 
diagnosis. They suggest that the following 
triad is indicative of diverticulitis of the 
cecum: 

1. Symptoms of right lower quadrant in- 
flammatory disease. 

2. Presence of a feecolith in the region of 
the cecum on x-ray examination. 

3. History of a previous appendectomy. 


Five cases have been reported in which 
the correct preoperative diagnosis wa: 
obtained by the use of barium enema ex- 
amination." 17 In the present series, tw« 
patients were examined by barium enema. 
but the diagnosis was not evident as the 
diverticula were filled with fecal material. 
Since it is estimated that over one-half of 
diverticula contain fzcoliths,’* one wonders 
whether barium enema would prove as use- 
ful a diagnostic aid as the routine antero- 
posterior abdominal film. 


Treatment 


The methods of treating diverticulitis of 
the caecum have varied from the conserva- 
tive regimen advocated by Leichtling’® and 
Schnug”* to the varied operative manage- 
ment exemplified by Table III. It is con- 
sidered that continuing infection with the 
possibility of perforation and its attendant 
morbidity would contraindicate non-opera- 
tive management of an inflammatory pro- 
cess in the right lower quadrant of the 
abdomen. 

Operative treatments included drainage 
of an abscess, oversewing, inversion or 
excision of the diverticulum, wedge resec- 
tion of the cecum, and right hemicolec- 
tomy with primary ileo-colic anastomosis. 
The most direct approach was to treat the 
condition as one would an appendix, i.e 
by clamping the base, dividing the diverti- 
culum, then inverting the stump with « 
purse-string suture. This form of excisio1 
has been termed diverticulectomy and i: 


TABLE II.—Comparison oF PREOPERATIVE AND POSTOPERATIVE DIAGNOSES 











M.G.H.............. 4 Postoperative 


Preoperative (14 cases) 
(16 operations) 


Preoperative (153 cases) 
Lauridsen and Ross!‘.. { Postoperative 
(133 operations) 





Appendicitis Diverticulitis M alignancy Other 
0% SSO ae ee 
— 56.2% 43.8% 

85% 3.0% 3.7% 8.1% 
——— 66.9% 29.3% 3.8% 
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TABLE III.—Comparison or OPERATIVE 
ProcEDURES USED 





Lauridsen and 
Ross'4 


M.G.H. series 1952 
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Operation (16 operations) (153 operations) 
. Excision 
(diverticulectomy) 4 67 
2. Inversion 1 10 
“. Colon resection 
a. R. hemicolectomy 6 34 
b. Ileo-ceecal resection 0 a 
c. Cecectomy 2 16 
4, Drainage of abscess 0 8 
o. Exteriorization 0 5 
6. Other 1 6 
(Oversewn 
mesentery ) 
7. Closure of abdomen 
for further 
investigation 2 
16 153 


Associated appendectomy 8 


to be distinguished from local resection 
of the diverticulum, performed by removing 
a wedge of uninvolved cecal tissue at the 
base of the diverticulum, then closing the 
defect in layers. Local excision was per- 
formed in two of the present cases (Cases 
10 and 13), which were originally con- 
sidered to be carcinoma and in which hemi- 
colectomy was contemplated at re-explora- 
tion. This serves to illustrate the importance 
of correct operative diagnosis if the mor- 
bidity and mortality associated with a need- 
lessly radical operation are to be avoided. 

The analysis presented by Lauridsen and 
Ross'* reveals that hemicolectomy was per- 
formed in 34 of 153 operations for cecal 
diverticulitis with a 9.4% mortality. This 
operation was performed in six of 16 opera- 
tions in this present series, without a death. 
It is apparent that these are cases in which 
a major colonic resection could have been 
avoided had the true nature of the condi- 
tion been realized. There are circum- 
stances, however, when a major colonic 
resection is indicated because of the position 
of the diverticulum. It may lie at the ileo- 
ceecal junction, thus necessitating a local 
colonic resection; or it may project into the 
leaves of the mesentery in such a manner 
as to jeopardize the blood supply to the 
colon, thus necessitating a major colonic 
resection.” '*)1* In Case 4 of the present 
series a major resection of cecum and 
ascending colon was undertaken for tech- 
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nical reasons, although the correct diagnosis 
was appreciated. Other procedures used 
in the past have included simple drainage,* 
exteriorization of the caecum,’ and a Paul- 
Mikulicz resection.’* Experience has shown 
them to be either inadequate or too 
extensive. 

It is generally agreed® *% 1% 13-15, 17, 24 
that local excision of the lesion is the best 
form of treatment. The mortality in a com- 
prehensive series’! was 1.6% when this 
procedure was used. There was no mor- 
tality associated with local resection in the 
present series. Kirkman’ suggests that if 
the lesion is gangrenous, inversion and 
oversewing of the lesion is acceptable. This 
was performed in Case 8 of the present 
series, Reid®? suggests that simple inversion 
of a small non-inflamed diverticulum is 
safe. 


In all cases, except those of right hemi- 
colectomy, the appendix was removed at 
the time of primary treatment of the di- 
verticulum. This did not appear to increase 
postoperative morbidity, and it is recom- 
mended that appendectomy accompany 
diverticulectomy or local excision. Gate- 
wood? supports this suggestion. 


SUMMARY 


Reports of acute diverticulitis of the 
cecum are not common in the literature, 
there being fewer than 200 cases reported 
to date. Fourteen cases, encountered in the 
medical records of the Montreal General 
Hospital since 1946, are presented. The 
etiology, pathology, and diagnosis of the 
condition are discussed with particular 
emphasis on correct operative diagnosis 
and the most suitable treatment. 


CONCLUSIONS 


Acute diverticulitis of the caecum and 
ascending colon occurs more commonly 
than standard surgical texts or the surgical 
literature would suggest. 

It is generally not possible to distinguish 
the condition from acute appendicitis on a 
clinical basis. Suggestions are made for 
facilitating clinical diagnosis. 

At operation, the diagnosis is evident in 
approximately two-thirds of cases. In the 
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remaining instances, it may be concealed 
by the presence of an inflamed mass in 
the caecum usually interpreted as car- 
cinoma. 


Colotomy (or cecotomy ) will often pro- 
vide a precise diagnosis. 


Biopsy of the mass may confirm the diag- 
nosis, but may give misleading information 
in the presence of an inflamed carcinoma 
and is not recommended. 

Local excision of the lesion, or in some 
cases simple inversion of the diverticulum, 
constitutes the treatment of choice. Appen- 
dectomy may and should be carried out 
concurrently, if at all feasible. 

Major colonic resections can usually be 
avoided if the possibility of diverticulitis of 
the czcum is considered. 
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RESUME 


La diverticulite du cacum et du colon droit 
est une affection plutét rare qu’on ne peut clinique- 
ment distinguer de l’appendicite aigué. A l’opéra- 
tion la lésion ressemble 4 un cancer enflammé du 
cecum, Cette affection différe de la diverticulose 
commune du célon localisée surtout a la partie 
descendante et au sigmoide. Depuis le premier cas 
décrit par Potier en 1912, plusieurs théories ont 
été avancées sur la pathogénése de cette lésion. 
L’opinion courante est quelle est probablement 
dorigine congénitale. 

Les diverticules mesurent 1 a 3 cm. de long. 
La bouche d’environ 1 cm. de diamétre est souvent 
obstruée par des amas stercoraux ou des concré- 
tions. Le tableau anatomopathologique est celui 
dune irritation avec réaction inflammatoire com- 
portant de lhyperémie, de Jinfiltration leucocy- 
taire, de la suppuration, de l'ulcération, de l’oedéme 
périceecal, quelquefois de la gangréne et une 
réaction péritonéale. La perforation peut se pro- 
duire amenant un abcés localisé ou une péritonite 
généralisée. Si l’appendice est impliqué dans le 
processus, on observe une réaction périappendicu- 
laire. 

La majorité des diverticules se situent a lin- 
térieur d’une zone s’étendant a 2 cm. en haut et en 
bas de la valvule iléo-czecale (78% d'une série 
de 118). D’aprés Carlile et Baker la distribution 
des lésions comporte, par ordre décroissant de 
fréquence, la face antérieure, la face latérale et 
lampoule. On les trouve rarement dans les ap- 
pendices épiploiques. 

Il est quasi impossible de poser le diagnostic 
avant l’opération. On prétend que les nausées et 
les vomissements sont moins fréquents dans la 
diverticulite que dans lappendicite et que dans 
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environ un tiers des cas on peut palper une masse 
dans la fosse iliaque droite. L’Age moyen de ces 
malades est de 39.6 ans a comparer a 53.6 ans 
pour ceux atteints de diverticulose du sigmoide. 
Dans la série qui nous est présentée, le diagnostic 
ne fut évident a lopération que dans 7 des 14 
cas. Dans les sept autres, on a pensé a une tumeur, 
ce qui a entrainé une hémicolectomie chez cing 
dentre eux (l’abdomen fut refermé chez les deux 
autres en vue de la préparation 4 une intervention 
ultérieure, mais le diagnostic devint évident a la 
deuxiéme opération par la diminution de la réaction 
inflammatoire). Le diagnostic différentiel doit in- 
clure la tuberculose, l’actinomycose, les granulomes 
comme dans l’entérite régionale, les ulcérations non 
spécifiques, le aaa et les perforations par 
corps étrangers. L’inspection de la muqueuse di- 
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rectement par ouverture du cecum est la ma- 
noeeuvre diagnostique la plus sure. La fréquence 
des fécalomes diminue beaucoup l’importance que 
Yon peut attacher au lavement baryté. Des ren- 
seignements aussi probants peuvent étre obtenus 
de lexamen d'une plaque simple de l’abdomen 
ou ces fécalomes s’inscrivent comme des ombres 
pathologiques. La résection majeure du _ colon 
simpose quelquefois lorsque par exemple la locali- 
sation d’un diverticule dans le mésentére met en 
jeu apport sanguin du colon. L’excision locale est 
cependant la meilleure forme de traitement. Elle 
comporte une mortalité de 1.6%. L’inversion avec 
enfouissement est une formule de traitement ac- 
ceptable dans les lésions sphacélées. Si l'appendice 
n'a pas déja été enlevé il convient de le faire 
au cours de l’intervention. 


THYROID CANCER IN CHILDREN® 


J. R. MOORE, M.D., F.R.C.S.[C] and A. D. McKENZIE, M.D., F.R.C.S.[C], Vancouver, B.C. 


IN RECENT YEARS there has been an increas- 
ing interest in the problem of thyroid cancer 
of childhood and adolescence. Until 1955, 
only 138 cases had been reported in the 
world literature. In that year Winship and 


Chase' added an additional 147 collected 
cases to make a total of 285, only six of 
these being reported from Canada. Since 
then, Winship? has stated that he now has 
a record of over 400 malignant thyroid 
tumours occurring in children. 

The following series consists of a group 
of six children with thyroid carcinoma, all 
from the greater Vancouver area and all 
seen between 1952 and 1957 inclusive. A 
group of malignant thyroid tumours in 
adults has also been reviewed, and it has 
been found that children made up 5% 
of the total group seen in the corresponding 
time period. 


Case REPORTS 


Case 1.—Male, aged seven years. Symptoms: 
lump in left side of neck, of one month’s dura- 
tion. Because of “thymic enlargement”, three 
months after birth he had been given three 
treatments to the thymic area on a 110 kV 
machine of 100 r on three days one week 
apart. Examination revealed an isolated nodule 


*From the Department of Surgery, Vancouver 
General Hospital and Faculty of Medicine, Uni- 
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in the left lobe of thyroid and this was treated 
by local excision on April 8, 1952. The nodule 
was 1.5 cm. in diameter, and on pathological 
examination a papillary adenocarcinoma. The 
patient was given 3000 r in 25 days to one 
anterior thyroid and upper mediastinal area, 
beginning one week postoperatively. He was 
well with no evidence of recurrence five and 
a half years after initial treatment. 


Case 2.—Male, aged eight vears. Symptoms: 
swelling in the left lower neck of eight months’ 
duration; cough, one month. At the age of 
two to four weeks he was given a total of 
500 r to the thymic area as treatment for 
“thymic enlargement”. On examination, a large 
hard mass was demonstrated in the left supra- 
sternal region extending retrosternally and 
posterior to the left sternomastoid. Discrete 
hard lymph nodes were present in the left 
anterior cervical region. There was x-ray evi- 
dence of tracheal compression and deviation to 
the right. I'*! uptake was 15%, confined to 
the right lobe; there was no uptake over the 
thyroid mass or in the enlarged left cervical 
lymph nodes. Surgical treatment: left subtotal 
thyroidectomy and left radical neck dissection, 
January 14, 1957. Tumour tissue was left at 
the point of attachment to trachea. Pathologic- 
allv: a papillary adenocarcinoma was found 
with extensive metastases to the left internal 
jugular and left supraclavicular lymph nodes 
with direct infiltration of fibrous tissue overly- 
ing the trachea. He was well one year post- 
operatively but has residual disease. He is 
receiving desiccated thyroid daily. 
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Fig. 1.—Case 3. Showing enue of isthmus 
c 


and right thyroid lobe. Enlarged palpable lymph 
nodes are outlined by skin pencil markings. 


CasE 3.—Chinese male child, aged eight 
years. He had bilaterally enlarged cervical 
lymph nodes and a bilaterally enlarged nodular 
thyroid for one and a half years (Figs. 1 and 2). 
He had received thymic radiation in infancy 
for “thymic enlargement”. The dosage was 
100 r a week for five doses. Extensive bilateral 
pulmonary metastases were also present for 
one and a half years before treatment (Fig. 3). 
A right cervical lymph node biopsy on Janu- 
ary 30, 1956, revealed a papillary adenocar- 
cinoma of thyroid origin. I'*4 uptake was 15% 
in 24 hours with 87% recovery. On scanning, 
no activity was noted outside the normal area 
of distribution of thyroid tissue. Left lobec- 
tomy and left radical neck dissection on 
February 29, 1956. Pathology: papillary car- 
cinoma with extensive metastases to regional 
lymph nodes and small foci of blood vessel 
involvement. He was given a course of thyroid 
extract, two and a half grains per day, over 
a seven month period in an attempt to inhibit 
thyroid stimulating hormone production by 
the pituitary. On January 22, 1957, a right 
lobectomy and right radical neck dissection 
was performed. Pathological examination re- 
vealed a papillary adenocarcinoma with ex- 
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tensive metastases to lymph nodes. I'*! uptake 
on February 21, 1957, three weeks _post- 
operatively, was 6% in 24 hours and was 
insufficient for scanning. In an attempt to in- 
duce the chest metastases to take up I'*!, he 
was given a course of three doses of 10 U.S.P 
units of thyrotropic hormone intramuscularly 
at 12 hour intervals for three doses. Four hours 
after the last dose the I'*! uptake test was 
repeated and showed a value of 6% in 24 hours 
with no appreciable uptake on scanning. A 
further tracer study in three weeks showed 
only 3% uptake. On November 4, 1957, I'* 
uptake was only 1%. He remained clinically 
well in spite of radiographic evidence of in 
creased chest metastases (Fig. 4), receiving 
three grains of thyroid extract daily as a main- 
tenance dose. 


CasE 4.—Female, aged 12 years. Symptoms: 
lumps in the right side of the neck, one month's 
duration. Radiation treatment had been given 
to the thymus area for “thymic enlargement” 
at six to seven weeks of age. On examination 
she had a 1 cm. nodule in the right paracricoid 
area and small nodules in the right posterior 
triangle. Biopsy of a right cervical nodule, 


Fig. 2.—Case 3. Showing enlargement of isthmus 
left thyroid lobe. Enlarged palpable lymph node 
are outlined by skin pencil markings. 
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Fig. 3.—Radiographic appearance of Case 3 at 
the time of diagnosis, February 1956. 


October 18, 1956, showed a metastatic papil- 
lary adenocarcinoma. I'*! uptake 16 days be- 
fore operation was 19% in 24 hours. Total 
thyroidectomy and right radical neck dissec- 
tion was performed on November 16, 1956. 
Pathologically: a papillary follicular adeno- 
carcinoma with lymph node metastases. The 
uptake of I?31 two months postoperatively was 
7%. The indurated area in the right neck one 
year after operation may be a recurrent tumour. 


CasE 5.—Male, aged 14 years. Symptoms: 
lump in right side of neck, six months’ duration. 
There was a history of radiation treatment for 

“enlarged thymus” in infancy. Examination 
revealed a 2 em. x 3 cm. nodule in the right 
thyroid lobe, with tracheal displacement to 
the left. Right lobectomy was performed on 
January 19, 1955. Pathologically: a papillary 
adenocarcinoma. One year after operation, 
small firm nodes were demonstrated in the 
right side of neck. I'*1 uptake at this time 
showed no functioning metastases, and there 
was a uniform uptake in the left lobe. He was 
clinically well three years after operation. 


Case 6.—Male, aged 17 years. Symptoms: 
lumps in left side of neck, six months’ duration. 
As a young child he received 500 r over 28 
days to the thymic region. Examination re- 
vealed bilaterally enlarged cervical lymph 
nodes and enlarged nodular left thyroid lobe. 
Biopsy of left posterior triangle node on July 
11, 1957, showed the presence of metastatic 
papillary adenocarcinoma of thyroid origin. 
Left subtotal thyroidectomy and radical neck 
dissection was done on August 5, 1957. Re- 
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Fig. 4.—Radiographic appearance of Case 3 in 
November 1957. 


moval was incomplete because of recurrent 
laryngeal nerve involvement and adherence 
to the trachea. I'*! tracer uptake before opera- 
tion was 21%, which on scanning was found 
confined to the isthmus, immediately below 
the thyroid cartilage. There had been no evi- 
dence of any uptake in the masses in either 
the right or left side of the neck. Six weeks 
after operation I'*! uptake was 10%, and on 
scanning this was found almost entirely in the 
firm fixed area to the right of the midline. 
This suggested a definite function in metastatic 
tissue. On October 1, 1957, after three injec- 
tions of thyroid stimulating hormone, 129 
millicuries of I'*1 were given as treatment for 
residual thyroid carcinoma. The uptake was 
not accurately determined but there was 
considerably more taken up in the metastases 
than the 10%. It took five days for the level to 
reach 30 millicuries. There was a subsequent 
reduction in the size of the right sided neck 
mass. He was well six months postoperatively. 


COMMENTS 


Clinical features.—That the condition was 
not readily suspected is indicated by the 
fact that in four instances symptoms were 
present for one and one-half years, eight 
months, six months, and five months. The 
two other patients had symptoms for one 
month each. The finding of a thyroid 


nodule or nodules in children is more 
serious than in an adult, and the majority 
are likely to be carcinoma. 

It can be expected that the initial symp- 
toms and signs will be the presence of 
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masses in the neck. As with papillary car- 
cinomas in adults, a considerable number 
of patients will have metastatic lymph 
node involvement when they are first seen. 
There were four such patients in this series 
and one of these (Case 4) had lymph node 
enlargement as the only clinically demon- 
strable lesion. Only two of the six patients 
had localized thyroid nodules, both on 
clinical examination and at operation. 

Pathology.—Histologically, five patients 
had a papillary adenocarcinoma while the 
remaining one had a papillary follicular 
type lesion. Papillary carcinomas are the 
most common type of thyroid tumour in 
children. That they do not always confine 
themselves to local spread or to localiza- 
tion in cervical lymph nodes is well illus- 
trated by Case 3, in which massive pul- 
monary metastases were present when the 
diagnosis was made. Carcinoma of the 
thyroid is sometimes a bizarre disease in 
adults; that this also applies to the papillary 
type lesions of childhood is well illustrated 
by this unusual case. 


Previous irradiation.—Since 1950, there 
have been several reports*-* on the inci- 
dence of previous irradiation in children 
who later developed cancer of the thyroid. 
It is extremely interesting and may be sig- 
nificant that all six of the patients in this 
series had received irradiation for an “en- 
larged thymus gland” during infancy. The 
total dosage in each instance was about 
500 r. The hypothesis, advanced by Hall,’ 
of an initiating factor responsible for the 
alteration of normal to neoplastic cells plus 
a promoting factor responsible for multi- 
plication of these altered cells to form a 
tumour, seems applicable to this situation. 
This infantile irradiation might initiate 
occult neoplasia, the endocrine activity of 
childhood and puberty then promoting 
overt tumour formation. 

Treatment.—Surgery: One patient had a 
local excision of a small, easily encom- 
passed, malignant nodule in the left thy- 
roid lobe; one a right lobectomy with com- 
plete removal of all gross disease; the 
remainder had excision of as much grossly 
involved thyroid gland and lymph node 
tissue as was deemed technically possible. 
We believe that the initial approach to 
differentiated thyroid cancer should be by 
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block cancer surgery. If, after a thorough 
examination of the neck at operation, there 
is any question of lymph node spread a 
radical dissection is indicated. Bilateral 
dissections may be staged and are as ap- 
plicable to childhood disease as to cancer 
in the adult. 


X-ray: Generally, well differentiated thy- 
roid papillary adenocarcinomas of child- 
hood are resistant to external irradiation. 
Postoperative irradiation was used for two 
patients, one having a localized tumour, 
and one having more extensive lesions with 
residual disease. External irradiation should 
probably be reserved for irremovable or 
recurrent disease. 

Radioactive iodine and hormone therapy: 
Five patients (Cases 2, 3, 4, 5 and 6) had 
tracer studies with I'*' but only one (Case 
6) showed sufficient significant uptake 
either in the primary lesion or in the meta- 
stases to warrant a treatment dose. These 
lesions were mainly papillary in type 


rather than follicular, and therefore a poor 
response was not unexpected. 


In two patients, a total thyroidectomy 
and the administration of thyroid stimu- 
lating hormone did not induce metastases 
to take up I'*! more effectively. Thyroid 
stimulating hormone elevation after total 
thyroidectomy may increase the uptake of 
I'*! by metastases, and this may have been 
the reason for the increased avidity of the 
neck metastases for I**! postoperatively in 
Case 6. 

There has been recent clinical evi- 
dence*-"? that the growth of papillary 
thyroid cancer may be influenced by desic- 
cated thyroid. In this small series there has 
been no demonstrable effect in the two 
patients who received courses of desiccated 
thyroid. 


RESULTS 


The two patients with the localized dis- 
ease (Cases 1 and 3) are well with no 
clinical evidence of recurrence, one after 
five years, Residual or recurrent disease is 
present in the other four patients. 


SUMMARY 


Six cases of thyroid carcinoma in children 
have been presented. 
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The presenting symptom was usually a 
lump or lumps in the neck, present for 
several months. 

All patients gave a history of thymus 
irradiation in infancy. 

All lesions were papillary, one showing a 
significant follicular element. The majority 
had metastasized. 

Treatment was primarily by surgical ex- 
cision. External irradiation was used in two 
cases, one with locally irremovable disease. 
['*! was helpful in one case. 
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“Although cancer of the thyroid is not 
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RESUME 


La question du cancer de la thyroide chez les 
enfants a pris un regain d’actualité récemment. 
Jusque 1955 on ne trouve que 138 cas rapportés 
dans la littérature; au cours de la méme année. 
Winship et Chase en colligérent une série de 147. 

Les auteurs présentent briévement six cas per- 
sonnels, chez lesquels les premiers symptdmes 
étaient apparus depuis une période variant de 
1 4 18 mois. Histologiquement, il s’agit le plus 
souvent d’adénocarcinome papillaire; les métastases 
lymphatiques régionales ou méme pulmonaires sont 
fréquentes. Il est intéressant de constater que 
dans chacun des cas présentés, les malades avaient 
recu dans leur premiére enfance des irradiations 
a dose totale de 500 r pour “hypertrophie thy- 
mique”. Il y a vraiement lieu de se demander si 
cette radiothérapie ne serait pas reponsable de 
la transformation des cellules normales en cellules 
tumorales. 

Le traitement, uniquement chirurgical, consistera 
en lTablation large de la glande, et sil y a 
des doutes quant aux possibilités de généralisation, 
Yexcision des chaines lymphatiques du cou devra 
étre faite, au besoin des deux cétés. La radio- 
thérapie externe ne donne que des résultats médi- 
ocres, ce type de tumeur étant peu sensible aux 
rayons. Il y aura lieu de la réserver pour les 
récidives. D’autre part Jladministration diode 
radioactif est décevante, puisque ces lésions sont 
papillaires. Des espoirs nouveaux se sont fondés 
sur Temploi de thyroide desséchée, ce que les 
auteurs n’ont pu encore juger sur cette petite 
série de cas. 


carcinoma of the thyroid which I have seen 
in a child was in an 11-year-old girl, and it 
was an encapsulated angioinvasive carcinoma 
that grossly was indistinguishable from a 
benign solitary adenoma of the thyroid. The 
youngest child was three years old at the time 
of operation for carcinoma of the thyroid; the 
oldest was 15 years. The age distribution was 
uniform in the children between these ages. 
Eleven of the 14 children whose early histories 
were adequate had roentgen radiation around 
the head, neck, or thorax when they were 
infants; three had no irradiation. Six were 
given irradiation for thymic enlargement, two 
for eczema, two for enlarged adenoids or 
tonsils, and one for enlarged Ivmph nodes.” 
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CARCINOMA OF THE TONGUE 
A STUDY OF 100 CASES AT THE MONTREAL GENERAL HOSPITAL 


J. D. PALMER, F.R.C.S.[C],* M. N. LOUGHEED, F.R.C.P.[C] and 
S. J. MARTIN, F.R.C.S.[C], Montreal 


INTRODUCTION 


THis stupy was undertaken to review the 
methods of treatment used and the results 
obtained in 100 patients suffering from 
primary carcinoma of the tongue, treated 
as in-patients or out-patients at the Mont- 
real General Hospital and its Tumour 
Clinic. They were either private or public 
patients, the great majority being in the 
latter group. Most of the records reviewed 
were in the period from 1950 to 1957 in- 
clusive; 15 were prior to 1950. The 1950 
to 1957 period included all cases registered 
at the hospital, the follow-up being com- 
plete. The 15 prior to 1950 were selected 
out of a larger number because their 
follow-up also was complete. 


INCIDENCE OF CARCINOMA OF 
THE TONGUE 


In a five-year period, from 1953 to 1957 
inclusive, a total of 3596 new cases of car- 
cinoma were registered at the Montreal 
General Hospital, and of these 57 were 
cases of carcinoma of the tongue, ie. an 
incidence of 1.58%. In the Province of 
Quebec, during the years 1952 to 1956 
inclusive, there were 25,246 deaths from 
cancer of all kinds, and during the same 
period there were 176 deaths from cancer 
of the tongue, an incidence of 0.69%.t+ 
During this period, too, the Dominion 
Bureau of Statistics reported 529 deaths 
from cancer of the tongue. 


STAGING AND RESULTS 


In this study, the anatomical grouping 
was as follows: anterior third, middle third, 
posterior third, dorsum and diffuse through- 
out the tongue. In addition to location, the 


*Authors’ address: J.D.P., Suite 825, 

1414 Drummond Street, Montreal, Que. 

+The authors wish to thank Mr. Paul Parrot, De- 
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lesions were staged after the method of 
Harnet,' who distinguishes Stages 1, 2, 3a, 
3b, and 4: 

Stage 1—Lesions confined to the tongue. 

Stage 2—Lesions spread beyond the 
tongue. 

Stage 3a—Lesions confined to the tongue 
but with positive neck nodes. 

Stage 3b—Lesions beyond the tongue 
and with positive neck nodes. 

Stage 4—Widespread, i.e. beyond the 
neck. 
The type of treatment (or combination 
of treatments) was noted, both for the 
primary lesion and for the metastatic nodes 
when present. The pathological findings 
were recorded as well as the age, the sex, 
and the survival time in years. 

In analyzing the results of treatment the 
following categories were used: 

1. Alive and free from disease. 

2. Alive with recurrence. 

3. Dead from primary carcinoma and/or 
secondary spread. 

4, Dead from other causes. 

5. Unknown. 
The functional results were classified as 
good, fair, and poor. 


TREATMENT POLICY 


It is the practice in this hospital to dis- 
cuss each patient at a weekly tumour con- 
ference before treatment. The departments 
of general surgery, plastic surgery, oto- 
laryngology, internal medicine, radiother- 
apy and pathology are represented at such 
conferences, A full and free discussion is 
carried out, and a program of treatment 
is planned and generally adhered to. 


It is recognized that a policy for manage- 
ment of carcinoma of the tongue can be 
laid down, but deviations from this policy 
may be dictated by special circumstances, 
such as the general health of the patient, 
disagreement among the conference group 
as to the stage of the disease, or failure 
of the patient to co-operate. 
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The policy has been to treat with radia- 
tion those lesions confined to the tongue 
and those which, though involving the floor 
of the mouth, do not involve the alveolar 
mucosa. All lesions in the posterior third 
of the tongue are treated by radiation 
because of the recognized greater radio- 
sensitivity of lesions arising in this area.? 

A number of the smaller tumours of the 
anterior and middle third of the tongue 
are removed by wide local surgical excision. 
When the tumour is of such a size as to 
involve the floor of the mouth and extend 
to and involve the alveolus, primary opera- 
tion is frequently used. This operation was 
first carried out in this hospital in 1948. 
This is the so-called commando operation,® 
which consists of a hemi-glossectomy, a 
hemi-mandibulectomy, and a radical neck 
dissection on the same side, with a tem- 
porary tracheotomy. This is the operation 
that is classified as “block surgery”. 


The radiation method of treatment of the 
primary tumour in the anterior two-thirds 
of the tongue may be by radium implant 
alone in the smaller lesions (7000 r in six 
days). External irradiation and radium 
to doses of 7000 r or 8000 r n six to 
eight weeks) are used in the more exten- 
sive lesions for greater fractionation and 
because we believe that preliminary irra- 
diation inhibits dissemination of the disease 
by the implant technique.* * 

In the carcinomas of the posterior third 
of the tongue, irradiation is used to include 
nodes in the cross-fire technique, since 
tumours in this area have a demonstrably 
higher radiosensitivity. Supervoltage ther- 
apy (cobalt 60) has now superseded the 
radium implant technique for treating these 
lesions in the posterior third of the tongue. 

Metastatic nodes, when palpable, are 
often given irradiation at the time of treat- 
ment of the primary tumour, if they are 
in the field of irradiation. When the primary 
carcinoma has been controlled, the nodes 
are removed by a radical neck dissection, 
i.e, removal of the whole lymphatic area 
on one side of the neck, to include the 
sternomastoid, investing layers of fascia, 
carotid sheath, internal jugular vein and 
related lymph nodes and salivary glands 
of the submental and submaxillary triangles. 
Prophylactic lymph node excisions are not 
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carried out except in those patients with 
Stage 2 lesions, who are treated by radical 
surgical excision. 

Recurrences after irradiation are treated 
surgically. Recurrences after operation are 
treated by irradiation. 

In 11 of our patients, block surgical ex- 
cision of half the tongue and half the 
mandible was carried out, and the nodes of 
the neck were removed. This treatment was 
used either alone or after previous irradia- 
tion. Five of these patients were in Stage 1, 
two in Stage 2, one in Stage 3a, and three 
in Stage 3b. In spite of this rather small 
number, it is our opinion that this type of 
treatment is a useful surgical approach on 
account of the low mortality (none in this 
group), the reasonably good cosmetic and 
functional result, and the shortness of the 
hospital stay. 


CONSPECTUS 


Location 

The location of the carcinoma of the 
tongue was as follows: 12 in the anterior 
third; 42 in the middle third; 39 in the 
posterior third; seven on the dorsum or 
diffusely spread throughout the tongue. 


Sex 


The male predominated, 83 males to 17 
females. 


Age 

From Fig. 1, it can be seen that the 
majority, ie. 63%, were in the age group 
from 60 to 80 years. 


Duration of Symptoms ( Fig. 2) 


The minimum unit of time used was one 
month, and the maximum was four years 
or more. Of the group, 83% had a history 
of six months or less for duration of symp- 
toms. 


Stage of the Disease 


The distribution was as follows: Stage 
1—54; Stage 2-—six; Stage 3a—15; Stage 
3b—23; Stage 4—0; Unknown—two. 

Our findings confirm those of other in- 
vestigators, namely, that those lesions aris- 
ing from the posterior portion of the tongue 
are more apt to spread to the adjacent 
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Fig. 1.—Age distribution of 100 patients with 
carcinoma of the tongue. 


structures in the mouth or to the neck 
lymph nodes." For example, in the anterior 
third, all 12 were Stage 1; in the middle 
third, 24 out of a total of 42 were Stage 
1; and in the posterior third only 15 out of 
a total of 39 were Stage 1. 


Predisposing Factors 

A history of previous or concurrent 
leukoplakia was noted in 11 of the 100 
patients. The use of tobacco was noted in 
51. Only seven patients had a_ positive 
Wassermann reaction. 


Course of the Disease 

In discussing survival time, one year is 
the minimal measurement used. A patient 
marked as dying in one year lived a year 
or less. 

Of the 12 patients with a lesion of the 
anterior third of the tongue, seven were 
alive and free of disease at the time of this 
study; one had died of recurrent carcinoma 
and four of unrelated causes (Table I). 


100 PATIENTS 


TOTAL NO .OF PATIENTS 


23 4 = longer 


6 i2}s 
' 
| 


_ months = yeors — 


Fig. 2.—Duration of symptoms of 100 patients 


with carcinoma of the tongue. 
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TABLE I.—Cancer or THE TONGUE: 
ANTERIOR THIRD—12 CasEs 

Alive and free from disease: 

3—Radium; + 5 years. 

2—Local surgery; 3 and 5 years. 

1—Block surgery; 3 years. 

1—X-ray and radium; —1 year. 
Dead from cancer: 1 

1—Radium, x-ray and radical surgery. 
Dead from other causes: 4 


1—Bronchopneumonia; 2 years. 
1—Coronary disease; 1 year. 
1—Lost after 8 years. 
1—Presumed dead. 


Of the 42 patients with middle third lesions 
15 were alive and free of disease; 19 hac 
died of the primary disease; seven hac 
died of unrelated causes; and in one pa 
tient the result was unknown (Table IL) 
Of the 39 patients with posterior third 
lesions, nine were alive and free of dis 
ease; three were alive with recurrence; 20 
had died from the disease; and the re- 
mainder had died of other causes. Of the 
seven patients with carcinoma of the 
dorsum or diffuse involvement, all were 
dead, but one had lived for three years, 


TABLE I1.—Cancer or THE TONGUE 
Mipp_e THirp—42 Cases 
Survival 
time 


No. of 
patients Type of treatment 
Alive and free from disease: 15 

1 Radium. 
1 X-ray. 
‘ ” 1 X-ray and local surgery. 
5 years tik ' y 
or longer: 1 X-ray and radium. 
*}1 Radium and local surgery. 
1 X-ray, radium and _ local 
surgery. 
( 1 Radium and local surgery. 
1 X-ray, radium and_ block 
surgery. 
1 X-ray and radium. 
3 X-ray and radium. 
1 Local surgery. 
1 Radium. 
Radium. 


3 years: 


5 2 years: 


I l year: 
Dead from cancer: 19 
3 Radium. 

1 Radium and local surgery. 
1 X-ray and radium. 
2 years {3 X-ray and radium. 
or longer: ( 1 Block surgery. 
3 X-ray. 
3 X-ray and radium. 
1 Block surgery. 
2 Local surgery. 
1 No therapy. 
Dead from other causes: 8 


5 5 years ( 
or longer: ] 


1 year 
or less: 
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one for two years, two for one year and 
two died of other causes. The seventh pa- 
tient, who had a carcinoma in situ of the 
tongue, had died of carcinoma of the ceso- 
phagus (Table IV). In the entire group of 
100. patients, 60 had local control with no 


TABLE III. 
PostTERIOR THIRD 


CANCER OF THE TONGUE: 
39 CASES 


No. of 


patients 


Survival 
time 
live and free from disease: 9 

2 X-ray. 

1 Radium and 
dissection. 

1 Local surgery. 

1 Radium and local surgery. 

X-ray, radium and_ block 
surgery. 

Radium. 

2 Block surgery. 


Type of treatment 


radical neck 


5 years 
or — 


3 years: 


2 years: 

1 year: 

\live with recurrence: 3 
1 5 years: 

2 1 year: 


X-ray and radium. 
2 X-ray. 


Dead from primary carcinoma: 20 
6 years: X-ray, radium, surgery. 
2 X-ray. 
X-ray and local surgery. 
X-ray. 
4 X-ray and radium. 
1 X-ray and local surgery. 
1 Block surgery. 
1 No therapy. 
Dead from other causes: 7 


2 years: 


16 1 year: 


evidence of local recurrence of carcinoma 
of the tongue. 


TABLE IV.—CaNcER OF THE TONGUE: 
DorsuM AND DirrusE—7 


Dorsum or diffuse—6 
Radium and surgery; 
3 years. 

Radium and surgery: 
2 years. 

X-ray and radium; 

1 year. 

Local and block sur- 
gery; | year. 


Dead from cancer 4 


Dead from other causes 2 

Diffuse cancer of the tongue 
X-ray and radium: 
21% months. 


Criteria for Local Control 


The ulcer or visible tumour of the tongue 
had disappeared following treatment and 
had not recurred or, if ulceration was 
present, microscopic examination showed it 
to be due to causes other than carcinoma.’ 
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Fig. 3.—Mortality curve. 


OBSERVATIONS 


The plotting of known deaths of patients 
in this series demonstrates that the great 
majority of the 50 patients who have died 
did so within one year. The death rate levels 
off at the third and fourth years (Fig. 3). 
This figure is significant because it shows 
that a patient who is alive three years after 
treatment has a vastly greater chance of 
being cured of the disease. Kremen? stated 
that in his experience those patients clinic- 
ally free of the disease at the end of two 
years were cured. 

An interesting observation in this study 
is the high incidence of multiple carcinomas 
in spite of the overall short survival time. 
There were eight patients with second 
carcinomas, involving the alveolus, epiglot- 
tis, oesophagus, bladder, penis, rectum and 
bronchus, and one patient had a cervical 
lymphosarcoma in addition to his carcin- 
oma of the tongue. 

In May 1955, cobalt 60 teletherapy was 
first used, and in 1948 en bloc dissection 
techniques were first employed for the 
tongue. We feel that these newer techniques 
are advances in the treatment of the dis- 
ease, but they are too recent and the num- 
ber of cases is too small for numerical 
evaluation. 


CONCLUSION 

Carcinoma of the tongue made up 1.58% 
of all carcinomas at the Montreal General 
Hospital over a five-year period, 1953-1957. 

When a patient with carcinoma of the 
tongue survives three years, his chances of 
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cure are good, but 35% of the patients in 
this series were dead within a year. 

Local control is enhanced by the newer 
techniques of radiation therapy, 60% being 
the local control rate in this series. 

En bloc surgical excision appears to be 
gaining a place in the primary treatment 
of selected cases of carcinoma of the tongue. 

The high incidence of multiple carcin- 
omas indicates the need for careful pre- 
treatment evaluation and a_ thoughtful 
follow-up examination. 


REFERENCES 


. Harnet, E. L.: Discussion on treatment of 
cancer of the tongue, Proc. Roy. Soc. Med., 
40: 417, 1946-47. 

. KREMEN, A. J.: Results of surgical treatment 
of cancer of the tongue, Surgery, 39: 49, 
1956. 

. Martin, H.: Surgery of head and neck tu- 
mors, Paul B. Hoeber, Inc., Medical Book 
Department of Harper and Brothers, New 
York, 1957. 

. PALMER, J. D., Rose, R. C. AND LOUGHEED, 
M. N.: Mucocele of the vermiform appen- 
dix with pseudomyxoma peritonei: treat- 
ment of four cases with radioactive colloidal 
gold, Canad. J. Surg., 1: 142, 1958. 

5. Go.pre, H. anp Hann, P. F.: Distribution and 
effect of colloidal radioactive gold in peri- 
toneal fluid containing free sarcoma 37 
cells, Proc. Soc. Exper. Biol. ¢ Med., 74: 
638, 1950. 

. Roux-BERGER AND JADLOUKER, M.: L’en- 
vahissement lymphatique dans les cancers 
de la base de la langue, Press. méd., 48: 
249, 1940. 

. AsH, C. L. AND MILLER, O. B.: Radiotherapy 
of cancer of the tongue and floor of the 
mouth, Am. J. Roentgenol., 73: 611, 1955. 


RESUME 


Dans cette série de cent cas de cancer primaire 
de la langue traités 4 ’Hépital Général de Mont- 


LYMPH NODE METASTASES FROM 
EPITHELIOMA OF FACE, LIPS AND 
MOUTH 


In the state of Victoria, Australia, the vast 
majority of patients with epithelioma of the lip, 
tongue and oral cavity are treated by radiation, 
this policy being justified by the relative in- 
frequency of cervical node metastases, mandi- 
bular involvement or local recurrence, accord- 
ing to Eddey (Austral. N. Z. J. Surg., 28: 34, 
1958). 

He managed to collect 48 patients with 
cervical lymph node metastases from epitheli- 
omas of face, lip, tongue, oral mucosa, palate 
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tréal, 15 seulement avaient été vus avant la 
période de 1950 4 1957. La fréquence de cette 
affection s’établit 4 1.58% des cas de néoplasme 
découverts chaque année et a 0.69% des morts 
causées par le cancer. Les auteurs ont adopté la 
classification de Harnet basée sur la localisation 
aux tiers antérieur, moyen ou postérieur, au dos 
de la langue ou a Yorgane entier. Les résultats du 
traitement furent évalués selon quil y eut survie 
avec ou sans récidive, ou mortalité causée soit 
par la tumeur primaire ou ses métastases, ou soit 
ar une autre raison. La fonction fut estimée 
nne, passable ou médiocre. 

La conduite du traitement 4 cet hdpital est 
déterminée par l’opinion conjointe de plusieurs 
spécialistes; elle est donc apte a varier selon les 
cas. En général les lésions confinées 4 la langue, 
au shemales de la bouche ou au tiers postérieur 
sont irradiées soit par radiumpuncture des petites 
tumeurs donnant 7,000 r en six jours ou encore 
ar des implants accompagnés de radiation externe 
Soe 7,000 a 8,000 r en six a huit semaines. 
La thérapie au Cobalt est en voie de remplacer 
l'emploi de ces implants. Les petites tumeurs du 
tiers antérieur ou moyen sont enlevées par résec- 
tion large. Dans les autres cas l’intervention sur- 
nommeée “commando” et pratiquée pour la premiére 
fois dans ce centre en 1948 est exécutée. Elle 
consiste en une hémiglossectomie, hémimandibu- 
lectomie et dissection radicale de la moitié ipsi- 
latérale du cou, avec trachéotomie temporaire. 
La résection préventive des ganglions du cou 
nest pratiquée qu’ partir des lésions du stage II. 
Les récidives qui suivent l’emploi exclusif de la 
chirurgie ou des rayons-x sont traitées par l’autre 
forme de thérapie 4 laquelle on n’a pas encore 
eu recours dans ce cas. 

L’exérése en bloc fut pratiquée chez 11 malades 
avec une mortalité nulle et des résultats dont 
l’apparence et la fonction sont satisfaisantes. Les 
lésions du tiers postérieur montrent une plus forte 
tendance a envahir les régions adjacentes et a 
s’étendre aux chaines lymphatiques du cou, que 
les autres. La grande majorité des 50 morts du 
groupe est survenue dans l'année qui suivit le 
traitement. Une survie de trois ans équivaudrait 
donc presque a une garantie guérison. On doit 
noter dans ce groupe le grand nombre de néo- 
plasmes multiples (é€piglotte, cesophage, vessie, 
pénis, rectum, bronches) que l’on doit considérer 
dans le pronostic des cas de cette série. 


and tonsil; only 10 of these had undergone 
primary surgery, the rest having had radio- 
therapy. In all but two cases in the series, 
metastases had appeared within an average 
time of 3.6 months; it is probable that a 
patient who has survived two years without 
metastases after his primary treatment will 
remain well. 

Treatment of cases with metastases by radi- 
cal neck dissection in the period 1947-1955 
gave a salvage rate of 37.5%. However of the 
eight patients who required a more extensive 
neck and mouth dissection in the same period, 
five are dead. Age is no bar to surgical treat- 
ment of such metastases. 
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ACID-BASE CHANGES 


EXPERIMENTAL SURGERY 


ACID-BASE CHANGES IN DOGS WITH AND WITHOUT 
EXTRACORPOREAL CIRCULATION* 


ERIC C. ELLIOT, M.D., B.Sc.(Med.)+ and 
JOHN C. CALLAGHAN, M.D., M.S., F.R.C.S.[C], F.A.C.S., Edmonton, Alta. 


THIS REPORT is concerned with the pH and 
pCO, changes in the blood that occurred 
is a result of extracorporeal circulation 
experiments in 10 dogs previously re- 
ported,' and in addition in 10 anesthetized 
dogs without extracorporeal circulation. 

Spreng et al. in 1952? perfused dogs with 
a heart lung machine at an average flow 
rate of 97 ml./kg./minute. It was observed 
that the pH of the blood remained rela- 
tively normal during the by-pass but 
dropped after perfusion; the blood pCO, 
dropped during the by-pass and rose early 
in the post-perfusion period. 

Andreasen and Watson in 1952? demon- 
strated that a dog could survive periods 
up to 45 minutes when the venze cave 
were occluded and only the blood through 
the azygos vein was permitted to return 
to the heart. This led to interest in deter- 
mining the acid-base changes that occurred 
when the body tissues were perfused at 
subnormal rates. 

Cohen, Warden and Lillehei in 1954+ 
reported their results in 50 dogs during 
autogenous lobe oxygenation with perfu- 
sion rates between 8 and 14 ml./kg./minute. 
At the end of 30 minutes of by-pass, the 
pH dropped an average of 0.35 unit in 
nine animals, and the lactic acid level rose 
31.3 mg. per 100 ml. in two animals. 

It appeared at the time of this investi- 
gation that reports were lacking in the 
literature as regards the effects of different 
perfusion rates. In view of the acidotic 
trend as a result of perfusion, it was de- 
cided to investigate this aspect by measur- 
ing the changes in the pH and the CO, 
content in arterial blood of perfused dogs. 


*From the McEachern Cancer Research Labora- 
tory and the Department of Surgery, University 
of Alberta, Edmonton, Alberta. Aided by the 
Defence Research Board of Canada, Grant No. 
9350-11. 


+Canadian Life Insurance Medical Fellow. 


METHODS 


Details of the perfusion techniques were 
as reported previously.! All dogs reported in 
this study were anzsthetized with 30 mg. 
sodium pentobarbital per kg. body weight. 

All pH and CO, determinations were made 
on arterial blood, which was taken in oiled 
syringes and packed in ice. The pre-perfusion 
sample was taken just before the commence- 
ment of by-pass by means of a metal T 
connector interposed in the arterial line just 
proximal to the femoral catheter. The syringe 
was allowed to fill from the catheter after it 
had been flushed out with fresh blood from 
the perfusion animal. Sampling during per- 
fusion was done at five minute intervals from 
the same site. After perfusion and during 
closure of the chest incision, no samples were 
obtained. A small catheter was left in the 
femoral artery after the perfusion arterial in- 
flow catheter had been removed. The first 
post-perfusion sample was removed five to 
eight minutes after chest closure and when 
the dog was breathing spontaneously. At the 
time of each sample the temperature of either 
the dog or the oxygenator was noted, depend- 
ing on where the blood was obtained. 

The perfusion dogs were divided into a 
low flow rate group and a high flow rate 
group, perfused at the rates of 35 ml./kg./min- 
ute and 70 ml./kg./minute, respectively. 

The arterial pH and pCO, were also 
followed up in two control groups. One con- 
sisted of five dogs, in which a thoracotomy 
of one-half hour’s duration was performed to 
correspond to the perfusion interval in the 
10 dogs which had extracorporeal by-passes. 
The dog’s lungs during the thoracotomy period 
were inflated with an intermittent positive 
pressure respirator using compressed air. 
Samples were taken during this time at five 
minute intervals. The right chest incision was 
then closed and the samples were again ob- 
tained at times corresponding to the times at 
which samples were taken in the post-perfusion 
period of the perfused group of animals. 

The other control group consisted of five 
anzsthetized dogs; no operative procedure was 
carried out and the dogs were allowed to 
breathe spontaneously. Arterial samples were 
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taken every hour for five hours during the 
period of anzesthesia. 

The pH was determined on a direct-reading 
Photovolt pH meter, Model 125 B, with the 
2% inch Photovolt glass electrode in an open 
2 ml. cup. Commercial buffers of pH 4.0 and 
pH 7.4 were used to standardize the meter 
before each experiment. The samples were 
removed from the ice and the syringes allowed 
to warm up to room temperature for 15 to 
20 minutes. The syringes remained iced for 
an average of one to one and a half hours. 
After warming, the pH determinations were 
then done at room temperature, utilizing the 
average temperature correction factor of 
0.014.5.6 This factor was multiplied by the 
difference between the original temperature 
of the blood and the room temperature; this 
value was then subtracted from the reading 
obtained on the pH meter. This result gave the 
corrected or absolute value for the pH. 

The remainder of the blood in the syringes 
was then used to determine the corresponding 
total CO, contents, utilizing the Kopp-Natel- 
son? Microgasometer, Model 600, which adapts 
to micro-methods the classical method of Van 
Slvke-Neill.* The result was expressed in mM. 
per litre. 

The partial pressure of carbon dioxide for 
each arterial sample was obtained from the 
Henderson-Hasselbalch equation. The value for 
pK’ was calculated from the nomogram re- 
ported by Severinghaus.® The solubility factor 
S for CO, was also obtained from Severing- 
haus.?° The corrected values for pK’, S and 
pH, and the CO, in mM/I. were then sub- 
stituted in the Henderson-Hasselbalch equa- 
tion’? and the result gave the pCO, in mm. Hg. 

Standard deviations were calculated taking 
into consideration the small number of samples. 
Significance between the mean pH values of 
the low flow group and the high flow group at 
the 60 and 90 minute intervals was determined 
by the method outlined in Kenney and 
Keeping,'? for the difference of means for small 
samples. 


RESULTS 


Tables I and II give the mean values of 
pH, CO, content and the calculated pCO, 
content and the calculated pCO, at the 
respective intervals. The results are graphic- 
ally illustrated in Fig. 1. Although the 
samples were taken every five minutes 
during the perfusion and _ thoracotomy 
periods, only the 10 minute values are 
reported, because the five minute plot did 
not alter the picture. It is observed that 
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Fig. 1.—Mean values of arterial blood. 


P\ost-thoracotomy per\iod 


the same degree of alkalosis developed in 
both the low flow rate group and the high 
flow rate group of animals perfused as in 
the control thoracotomy group during the 
periods of perfusion or thoracotomy. There 
appeared to be better correlation of the 
pH and pCO, curves during this interval 
than at any other time during the experi- 
ment. 

However, after perfusion the group 
perfused with low flow rates had lower 
values for pH, especially at the 60 and 
90 minute intervals. There was no statistic- 
ally significant difference in pH at these 
two intervals between the groups perfused 
at low flow and high flow rates. It was 
further noted that the pH values appeared 
to return toward normal values by 160 and 
190 minutes in both groups. 

In the non-thoracotomy control group 
the anesthetic depressed the respiration 
rate, more noticeably during the first two 
hours, as evidenced by the average respira- 
tion rate taken hourly, as follows: 12, 16, 
17, 21, 17 and 22. The anesthetic and/or 
the depressed respiration may have been 
responsible for the low pH and _ high 
pCO. values in this group. The lowest 
pH values in the low flow rate group were 
observed to be no lower than the pH values 
in this non-thoracotomy group of dogs. 
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Discussion 

Others have observed that an alkalosis 
develops during by-pass with a bubble 
oxygenator. Gott et al.'* reported that after 
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a one hour by-pass with the sheet oxygena- 
tor, the average arterial pH in 15 animals 
was 7.48. In this study, the average pH 
for a 30 minute perfusion was 7.47 and 
7.51 in the low flow and high flow groups 
respectively. 

The alkalosis during perfusion, as evi- 
denced by the high pH and low pCOs, was 
no doubt due to the use of pure oxygen. 
However, it may be safer to have a degree 
of alkalosis'* than to risk a respiratory 
acidosis by bubbling a mixture of oxygen 
and carbon dioxide through the blood 
during the oxygenation process. 

The mean 30 min. and 60 min. post- 
perfusion pH value of 7.3 in the low flow 
group hardly reached acidotic levels, and 
for dogs may even be at the lower limits 
of normal pH range." 

It was realized that there were pitfalls 
in determining blood pH and total COs, 
especially the former. Throughout the ex- 
periment, the methods were consistently 
performed and it was felt that the results 
depicted the relative changes in these two 
determinations under the experimental con- 
ditions described. When using a_non- 
aerobic glass electrode, an error could be 
anticipated, but the pH reading was ob- 
tained quickly and it was assumed that 
the escane of CO. during this interval 
was negligible. Another difficulty that arose 
in the measurement of blood pH was 
whether to attempt the determinations at 
37° C. or at room temverature employing 
a correction factor. In the perfusion experi- 
ments, the temperature of the arterial 
samples varied between 33° and 39° C., 
so that a temperature correction factor 
would have been necessary even with 
determinations performed at 37° C. 

Paneth et al. in their report in 1957 ex- 
pressed flow rate in relation to surface 
area rather than to the weight of the 
animal. In the 10 animals perfused in this 
series, the weight of each animal was close 
to 14kg. + 0.9 kg., with the exception of one 
animal which weighed 17 kg. By calculating 
the surface area,* using weight equal to 
14 kg., the rates for the low and high flow 


*Meeh’s formula for surface area = 11.2 x wt. 
2/3. If wt. is expressed in kg., answer will be 
in square decimetres, and to convert it into square 
metres it is divided by 100. 
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groups are easily converted to |./sq. metre/ 
minute, and become 0.8 1./sq. m./minute 
and 1.6 |./sq. m./minute respectively, In 
the opinion of Paneth and his colleagues, 
1.2 1./sq. m./minute was the minimum 
rate for adequate whole-body perfusion. 
According to this interpretation, the low 
flow group in this report falls below the 
minimum rate. However, the rate of 35 
ml./kg./min. or 0.8 1./sq. m./min,. for the 
low flow group was apparently sufficient, 
but not necessarily adequate. The evidence 
for this was the 100% survival of the dogs. 
and the absence of any severe alteration in 
the pH during the perfusion or in the post- 
perfusion period. 

The alkalosis during by-pass, in the ab- 
sence of determinations of fixed acid as 
lactic acid, makes the diagnosis of com- 
pensated metabolic acidosis impossible. It 
was observed that for one hour after 
thoracotomy in the thoracotomy control 
group the pH dropped to almost the same 
level as in the low flow group during the 
same period, and in both groups the pCO. 
was between 20 and 30 mm. Hg. This 
suggests that some other factor was re- 
sponsible for the pH drop, possibly fixed 
acids in both the low flow and thoracotomy 
control groups. It seemed that for the pH 
to drop to the 7.3 level solely as a result 
of the pCO. effect, as for instance in the 
non-thoracotomy control group, the pCO: 
had to be between 38 and 43 mm. Hg 
in these anesthetized dogs; this is, of 
course, assuming that there was no fixed 
acid formation in this group. 

It would appear that the course after 
perfusion cannot be predicted from changes 
in pH and pCO, during by-pass or at the 
end of by-pass. If different flow rates are 
employed, their differential effects may not 
become evident until the early post- 
perfusion period. It is possible that the first 
one to two hours after perfusion, when 
the animal is adjusting to its own cardio- 
pulmonary system, may be a prognostically 
important time. Several clinical open-heart 
cases with a low pH postoperatively did 
poorly.'® Further work would be necessary 
to substantiate this viewpoint. 


It has been noted that in spite of high 


flow rates,” an accumulation of lactic acid 
occurs during perfusion, the source of 
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which is obscure. If anaerobic glycolysis"? 
occurred to any extent it could be a possible 
source. An effort was made in this study to 
keep the duration between the collection 
of priming blood and its use in the oxy- 
genator constant and to a minimum. 
Seligman and his colleagues'* pointed out 
that even in severely shocked animals addi- 
tional parenteral lactic acid is still metabol- 
ized. Probably, lactic acid in priming blood 
is of no real consequence if the blood has 
aot been allowed to incubate either at 
37° C. or at room temperature for several 
hours. 


SUMMARY 


An alkalosis developed in the five dogs 
perfused with an extracorporeal circulation 
at low flow rates (35 ml./kg./minute) and 
in the five dogs at high flow rates (70 ml./ 
kg./minute); this was considered to be due 
to the complete elimination of carbon 
dioxide during the oxygenation process. 
The alkalosis was evidenced by the high 
pH values and the low pCO. values during 
the perfusion. 


In the five control dogs subjected to 
thoracotomy, a respiratory alkalosis devel- 
oped, and it was of the same degree as the 
alkalosis present during perfusion in the 
low flow and high flow groups, and was 
due to the method of artificial respiration 
during the thoracotomy period. 


There was a trend in the low flow group 
to develop lower pH values than in either 
the high flow group or thoracotomy con- 
trol group during the first hour after per- 
fusion. No statistically significant difference 
occurred in pH values at any interval after 
perfusion. 

The highest pCO. values were obtained 
in the anesthetized dogs not subjected to 
thoracotumy and were probably due to the 
depressed respirations secondary to the 
aneesthetic effect. The pH fell to levels as 
low as did the pH in the low flow post- 
perfusion group or vice versa. 


CONCLUSIONS 


It would seem that, if pure oxygen is 
used during the oxygenation process in a 
bubble oxygenator, the development of 
in alkalosis during the by-pass is a con- 
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comitant characteristic. The alkalosis ob- 
scured the effects during by-pass that were 
anticipated as a result of using the arbitrary 
low and high blood flow rates. Instead, 
the effects of differential flow rates in this 
study became apparent in the early post- 
perfusion period, and then only in a minor 
degree. It is pointed out that the mean 
arterial pH values were no lower in the 
perfusion group of dogs in the post-per- 
fusion period than were the pH values in 
the control dogs anzsthetized only. There- 
fore, for the length of by-pass involved, 
the dogs suffered no severe derangement of 
acid-base balance in either low or high 
blood flow groups. 
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RESUME 

Ce rapport concerne les changements de pH et 
pCO: survenus chez des chiens qui ont été soumis 
a la circulation extra-corporelle au cours d’une 
thoracotomie, en regard de témoins qui n’ont pas 
été soumis a cette technique. Les auteurs ont aussi 
étudié linfluence du taux de perfusion sur le pH 
sanguin de ces animaux pendant l’expérience. 

Les chiens furent anesthésiés au penthiobarbital 
(Pentothal sodique) a la dose de 30 mg./kg. 
Toutes les déterminations furent faites sur du 
sang artériel prélevé en deca du cathéter fémoral. 
L’échantillonnage fut fait avant la perfusion, puis 
a toutes les cinq minutes durant; puis 4 partir de 
cing minutes apres la fermeture de la paroi thora- 
cique. 

Les chiens perfusés furent divisés en deux 
groupes; l’un recut 35 ml./kg./min. et Tautre 
70 ml./kg./min. Les chiens non perfusés furent 


HYPOTHERMIA AND ADRENOCORTICAL 
RESPONSE TO OPERATION 


It is not only the magnitude of trauma but 
the response of the body to trauma which 
represents the important factor in recovery. An 
index of this response may be adduced from 
the response of the adrenal cortex to trauma 
or operation, according to MacPhee et al. 
(Lancet, 2: 1196, Dec. 6, 1958), who studied 
urinary corticosteroid excretion, serum and 
urinary electrolytes and water balance in dogs 
subjected to laparotomy under hypothermia. 
Thev showed conclusively that addition of 
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aussi divisés en deux groupes; dans lun des 
groupes, il y eut thoracotomie durant une demi- 
heure, ce qui correspondait a la durée de la 
perfusion chez les chiens perfusés; dans l’autre 
groupe, l’anesthésie dura cinq heures, il n’y eut 
pas d’opération et les échantillons furent pris a 
toutes les heures. 

Une alcalose se développant durant le circuit 
extra-corporel, déja rapportée par d'autres ex- 
périmentateurs, provient sans doute de lusage 
doxygéne pur; il est toutefois plus prudent de 
tolérer un certain degré d’alcalose que de risquer 
une acidose respiratoire en faisant barboter un 
mélange d’oxygéne et de CO, dans le sang durant 
le processus d’oxygénation. 

L’analyse statistique des résultats a montré que: 
(1) Yalcalose est apparue tant chez les chiens 
perfusés a un taux lent que chez ceux perfusés 
plus rapidement, comme résultat de l’élimination 
compléte du CO. durant le processus d’oxygé- 
nation. Cette alcalose a été dicuigiie par unc 
élévation du pH et un abaissement du pCO: durant 
la perfusion. (2) Dans les cinq contréles thora- 
cotomisés, mais non perfusés, une alcalose respi- 
ratoire est aussi apparue, qui atteignit le méme 
degré que lalcalose des chiens perfusés. Elle 
résultait de la méthode de respiration artificielle 
employée durant la thoracotomie. (3) Le groupe 
perfusé 4 faible taux a eu tendance 4 montrer un 
pH plus bas que le groupe a perfusion rapide 
et que le groupe thoracotomisé mais non setaal 
(4) Les taux de pCO: les plus élevés (pH le plus 
bas) furent obtenus chez les chiens simplement 
anesthésiés sans opération et furent probablement 
causés par la dépression respiratoire d'origine 
anesthésique. Le pH descendit 4 des niveaux aussi 
bas que dans le groupe perfusé a faible vitesse. 

En conclusion, il semble que si on emploie de 
Yoxygéne pur dans un oxygénateur a bulles, 
Yalcalose résultante est une caractéristique con- 
comitante durant le circuit extra-corporel. Les 
effets de la différence du taux de perfusion n’ap- 
paraissent qu'une fois la perfusion terminée et 
sont peu marqués. En effet les valeurs moyennes 
du pH artériel ne sont pas plus basses aprés la 
perfusion dans le groupe de chiens perfusés, que 
chez les chiens seulement anesthésiés et non per- 
fusés. 

Les chiens soumis a la circulation extra-corporel- 
le n’ont pas subi de ce fait de dérangement grave 
dans leur équilibre acidobasique. 


long-sustained hypothermia to anzsthesia and 
operation greatly increased urinary corticoid 
excretion, and presumably steroid production. 
Thev suggest that recovery from hypothermia 
(26-30° C.) increases by three or four times the 
work done by the adrenal cortex after opera- 
tion. Hypothermia may insulate the cortex 
from demands made during trauma, but it does 
not do so during the later recovery phase. 

They also note the difficulty of maintaining 
a normal alkali reserve during prolonged hypo- 
thermia, acidemia invariably developing. 
partly respiratory in origin, but also due to loss 
of fixed base. 
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DYSPHAGIA DUE TO OSTEOARTHROSIS 


CASE REPORTS 


DYSPHAGIA DUE TO OSTEOARTHROSIS OF THE CERVICAL SPINE*® 


G. E. NEVILL, M.Ch., F.R.C.S. and W. H. KIRKALDY-WILLIS, M.D., F.R.C.S., 
Nairobi, Kenya 


A RETIRED JOCKEY, aged 65, of short stature 
ind with a very short neck, complained to his 
loctor in January 1958, of hoarseness of his 
voice and great difficulty in swallowing. He 
was lethargic and unable to carry out his duties, 
which were of a sedentary nature. The symp- 
toms had increased and become steadily pro- 
gressive over a period of four months. Further 
questioning elicited that he could manage only 
to swallow soup and milk. All solids stuck “half 
way down his throat”, in fact immediately 
behind his larynx. 

Physical examination.—His general condition 
was fair. He had pyorrhcea, emphysema, 
cholelithiasis and a mild hypertension. Radio- 
logical examination by Dr. W. G. Hopkirk 
showed gross cervical spondylosis with a large 
amount of new bone anterior to the normal 
line of the bodies from the third to the fifth 
cervical vertebra. This produced a large bar 
of bone immediately behind the larynx. The 
larynx itself showed much calcification of the 
cartilages. There was also evidence of spondy]- 
osis at levels lower than this. A barium swallow 
showed a moderate degree of pharyngeal 
obstruction but no evidence of any intrinsic 
lesion. 

(Esophagoscopy was attempted but it was 
not possible to introduce an cesophagoscope. 
Examination of the pharynx revealed narrow- 
ing but no intrinsic lesion. This narrowing was 
caused by the anterior protrusion of the afore- 
mentioned bar of bone which could easily be 
distinguished through the posterior pharyngeal 
wall. 

Operation.—Under general anzsthesia sup- 
plemented by lidocaine (Xylocaine), hyalu- 
ronidase (Hyalase) and adrenaline, with the 
patient in position as for thyroidectomy, a high 
wide collar incision was made at the level of 
the thyroid notch. Skin flaps were raised in 
the usual way. The sternomastoid muscles on 
both sides were freed. Access to the cervical 
spine was obtained by dividing the right 
omohyoid muscle, retracting the right sterno- 
mastoid and carotid sheath to the right and 
retracting the larynx and pharynx together 
with the strap muscles to the left. The superior 
thyroid artery was ligated and divided. Care- 
ful dissection resulted in progressive mobiliza- 


°From the King George VI Hospital, Nairobi. 


Fig. 1.—Preoperative film, taken at the time of 
barium examination, showing the massive bone 
formation on the anterior aspects of the 3rd, 4th 
and 5th cervical vertebre. There is no intrinsic 
lesion in the oesophagus. 


tion of the larynx and pharynx. At this point 
almost the whole of the anterior surface of the 
third, fourth and fifth cervical vertebrae was 
exposed to view. The extent of the large bar 


Fig. 2.—Postoperative film. The excess bone has 
been removed. The patient was able to swallow 
normally. 


















of bone was then clearly defined. It was re- 
moved piecemeal with a gouge and mallet. 
The resultant surface was carefully trimmed 
with bone nibbling forceps. The wound was 
closed in the usual way, a small drain being 
inserted at the angle of the incision on the 
right. 

The postoperative period was uneventful. 
The patient left hospital 14 days after opera- 
tion. He was able to swallow all soft foods 
at this time without difficulty. Two weeks later 
he could eat any food provided that he chewed 
it well. This included beef steak. A lateral 
radiograph of the cervical spine showed that 
the large amount of osteophytic new bone had 
been cleanly removed from the anterior face 
of the third, fourth and fifth cervical vertebral 
bodies (Fig. 2). The larynx moved up and 
down normally. 


SUMMARY 


The interesting features of this case are: 
(1) That cervical spondylosis (osteo- 
arthrosis ) can cause marked dysphagia to 






BENIGN MESOTHELIAL endobronchial — tu- 
mours are not common. According to 
Liebow' fibromas, chondromas, leiomyo- 
mas, lipomas, lymphomas, myoblastomas, 
and plasmacytomas do occur. Fibromas and 
chondromas are the commonest, constitut- 
ing 80 to 90% of such lesions. Lipomas 
are stated by Liebow to be the third 
commonest type of these lesions. The most 
recent report on endobronchial lipomas was 
in 1958 by Hutcheson, Ashe and Paulson,” 
who reviewed the scanty literature on the 
subject, found reports of 18 cases treated 
surgically and added two of their own. 
Five further cases were recorded in autopsy 
reports, bringing the total number of cases 
recorded to date up to 25. A further case 
is reported here. It is not proposed to re- 


*From the Departments of Surgery and Medicine, 
University of Saskatchewan, Saskatoon, Canada. 
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the point of inanition. (2) That the anterior 
surfaces of the cervical vertebral bodies are 
easily accessible through an anterior collar 
incision, leading to the plane between the 
sternomastoid and the strap muscles. 


RESUME 


Présentation d’un cas: un homme de 65 ans, 
de petite stature se plaint d’enrouement et de 
dysphagie. L’examen général révéle de nombreux 
troubles: pyorrhée, emphyséme, cholélithiase et 
légére hypertension, Un examen radiologique de 
la nuque montre une forte spondylose cervicale 
avec apposition d’os nouveau a la face antérieure 
des corps vertébraux de C3 a C5. Nombreuses 
calcifications du larynx. L’cesophagoscopie _ fut 
impossible, l'appareil ne pouvait étre introduit: 
ceci était di a une obstruction du pharynx par 
la masse osseuse apposée en avant des corps 
vertébraux. L’intervention est décidée: sous anes- 
thésie générale et locale, le patient en position 
de thyroidectomie, on pratique une voie d’accés 
cervicale sur le plan vertébral. Les appositions 
osseuses sont enlevées au ciseau et au marteau. 
Les suites post-opératoires furent  satisfaisantes, 


et deux semaines plus tard le patient pouvait 
s'alimenter normalement. 





F.R.C.P.[C], Saskatoon, Sask. 


capitulate the excellent review by Hutche- 
son, Ashe and Paulson, and the reader is 
referred to that report. 


Case History 


A 51 year old man was referred to the 
University Hospital, Saskatoon, on February 
26, 1958, because of three attacks of right 
upper lobe pneumonia over the past three 
vears. Each attack occurred during the winter, 
and was slow to clear. After each attack the 
patient was slow to regain his strength, but 
was perfectly fit each summer. Each attack of 
pneumonia was accompanied by some right- 
sided pleuritic type pain associated with cough 
and thick yellow sputum. A series of chest films 
from St. Peter’s Hospital, Melville, Saskat- 
chewan, showed that the patient had had two 
bouts of consolidation in the right upper lobe 
in the past, but a chest film on January 3, 
1957, was clear and no mediastinal shadow 
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was present at that time. At no time had he 
ost weight and indeed he was somewhat 
»bese. He was a smoker, 

On physical examination, the vital signs 
vere normal and no abnormal signs were 
ound on chest examination. The hamo- 
t‘lobin value was 15.2 grams per 100 ml. and 
‘he erythrocyte sedimentation rate was 40 mm. 
n one hour. 

X-ray films of the chest showed a density 
idjacent to, and fused with, the right upper 
nediastinum above the level of the hilum of 
he lung (Fig. 1). At fluoroscopy this mass was 
hought to pulsate, and some observers felt 
hat this represented an aneurysm of the 
iscending aorta. However, the authors did not 
igree with this interpretation because the 
shadow spread upward above the level of the 
iortic arch, which was clearly seen. Also, 
there were no cardiological signs to fit in with 
in aneurysm of the ascending aorta, and the 
‘erological tests for syphilis were negative; 
‘urthermore, one year previously no such mass 
vas present and an aneurysm would scarcely 
develop in so short a time. It was thought that 
an atelectasis of the right upper lobe of the 
‘ung was the most likely explanation of the 
mass. 

Oblique planigrams failed to solve the 
problem because they did not cut across the 
right upper lobe bronchus. A bronchoscopy 
showed the right upper lobe bronchus to be 
blocked one centimetre from its origin by a 
rounded swelling projecting from the upper 
and posterior wall. This swelling was smooth, 
not ulcerated, and resembled a lipoma. Biopsy 
was not possible because of the situation of 
the mass. Bronchograms confirmed a com- 
plete block of the right upper lobe bronchus 
(Fig. 2). 

Thoracotomy by one of us (E.M.N.) re- 
vealed a complete atelectasis of the right 
upper lobe with large infected Ivmph nodes 
around the upper hilum. A right upper lobec- 
tomy was performed. The patient made a 
good recovery. 


Pathological Examination (Dr. D. F. Moore) 


The specimen consisted of an atelectatic 
right upper lobe weighing 185 grams. Right at 
the resection line was a broad based, sessile, 
soft yellow tumour measuring 1.3 x 1.0 x 1.0 
em. Its outer aspect was smooth and on sec- 
tion (Fig. 3) it appeared to consist of bright 
vellow fat. It had produced complete occlusion 
0 the bronchus with resultant gross bron- 
‘hiectasis. 


ENDOBRONCHIAL LIPOMA 


Fig. 1.—Radiograph showing collapsed right 


upper lobe of lung (see arrows). 


Microscopic Examination 


Sections of the tumour showed it to be a 
lipoma composed of fatty tissue in which were 
embedded a few mucus secreting glands. A 
portion of the tumour lay deep to the sub- 
mucosa of the bronchial wall. A portion lay 
within the lumen of the bronchus, partially 
covered with columnar epithelium lightly in- 
filtrated with chronic inflammatorv cells. 


COMMENT 


At first thought, this patient's history 
would suggest a bronchogenic carcinoma. 
But on the other hand, the history was of 


Fig. 2.—Bronchogram showing complete stenosis 
of right upper lobe bronchus (see arrow). 
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Fig. 3.—Photograph of right upper lobe of lung 


showing the endobronchial lipoma completely 


blocking the bronchus (see arrow ). 


three years’ duration, and the patient was 
still well. He was known to have had a 
clear chest radiograph one year previously. 
It was therefore felt that this man must 
have some peculiar endobronchial lesion 
blocking the bronchus and producing ate- 
lectasis. An adenoma would be the most 
likely lesion to do this, but there was no 
history of hemoptysis and at bronchoscopy 
the mass blocking the bronchus was smooth, 
non-vascular, and yellowish in colour, It 
was therefore thought that there was a good 
chance that this would be a benign lesion. 

The diagnosis was also rendered difficult 
by the location of the tumour in the right 
upper lobe bronchus; it would have been 
even more difficult if the tumour had been 
in the left upper lobe bronchus. Even with 
the retrograde telescope, it was hard to 
get a clear view of the lesion and impossible 
to biopsy it. The other point worth com- 
menting upon is the way an atelectatic 
upper lobe will simulate a mediastinal 
lesion. 

Another aspect worthy of comment is 
the malign effect of any chronic endobron- 
chial obstruction, whether it be foreign 
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body, stricture, or benign tumour. Such 
lesions, though small in size, will destroy 
large areas of pulmonary tissue by causing 
recurrent infections resulting in abscess 
formation, bronchiectasis and fibrosis. A 
full early investigation using planigrams, 
bronchoscopy and bronchograms, is there- 
fore necessary. Lipomata arise from the 
submucosal areolar tissue. Ideally, there- 
fore, they should be removed by endo- 
scopic methods, or if this is not possible 
by bronchotomy, But for these methods tc 
be successful, the lung tissue distal to them 
should have suffered no irreparable damage. 


SUMMARY 


The world literature contains records of 
25 endobronchial lipomata. A 26th case is 
hereby added. 
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RESUME 


Présentation du cas d’un homme de 51 ans 
hospitalisé A la suite de trois épisodes pneu- 
moniques du lobe supérieur droit, qui étaient 
chacun trés longs a guérir et s’accompagnaient 
d'une trés forte fatigue générale. Les radiographies 
montraient une opacification, continue avec le 
médiastin supérieur droit. On pensa a un anév- 
rysme. Mais cette hypothése ne fut pas retenue: 
il n’y avait aucun signe cardiaque et les examens 
sérologiques pour la syphilis étaient négatifs. 

Une bronchoscopie montra la bronche lobair« 
supérieure droite bloquée a un centimétre de son 
origine par une masse ronde venant d’en haut et 
en arriére, ressemblant 4 un lipome. Une thoraco- 
tomie fut pratiquée au cours de laquelle o1 
srocéda A une lobectomie supérieure droite, c¢ 
lobe étant totalement atelectasié. Les suites furent 
sans histoire. L’examen anatomopathologique con- 
firma le diagnostic de lipome. 

L’intérét de ce cas réside dans la rareté dk 
cette Iésion et dans l’établissement du diagnostic 
différentiel. 
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ANGIOBLASTIC SARCOMA IN POST-MASTECTOMY LYMPHCEDEMA 


W. L. OGILVY, M.B., Ch.B., M.Sc.,* R. H. FRANKLIN, M.B., B.S., F.R.C.S.+ and 
IAN AIRD, Ch.M., F.R.C.S.,£ Montreal and London, Eng. 


THIs CASE is reported in an attempt to re- 
emphasize the necessity of long term 
follow-up of patients apparently cured of 
carcinoma of the breast by radical mastec- 
tomy. 


Case REportT 

In February 1951, at the age of 49 vears, 
Mrs. M.L. had a left radical mastectomy 
performed. The lump in the upper outer 
quadrant of the breast had been present for 
one month, and there was no clinical evidence 
of axillary lymph node involvement. Histo- 
logically, the breast lesion was a spheroidal 
cell carcinoma and one axillary node was 
replaced by tumour. After operation she re- 
ceived deep x-ray therapy. 

Swelling of the left arm was first noted at a 
routine follow-up visit six months after the 
operation. Continued follow-up revealed no 
evidence of local recurrence or distant meta- 
stases, but when seen in February 1958, the 
patient complained of a small reddish-blue 
nodule on the anterior aspect of the upper 
arm at the lateral end of the previous mastec- 
tomy scar. The lump had been present for 
two months and she thought it was rather odd 
that she should have a “bruise” with no asso- 
ciated history of injury. She had also noticed 
a marked increase in size in the swollen arm 
over the previous two months. 

Figs. 1 and 2 show the situation of the 
lesion and the marked lymphcedema of the 
arm. The lesion was 2 cm. in diameter and 
raised 1 cm. above the surface. It had a 
reddish-blue marbled appearance and_ felt 
firmly cvstic. There was a surrounding halo 
which resembled a subsiding bruise in colour. 
A diagnosis was made of angiosarcoma 
developing in a post-mastectomy lymphee- 
dematous arm, 

On February 7, 1958, excisional biopsy was 
attempted but on incising the skin it was 
apparent that the lesion was much deeper and 


*Chief Surgical Resident, Montreal Children’s 
Hospital. 

+Senior Lecturer, Hammersmith Hospital and Post- 
graduate Medical School, London, England. 
Professor of Surgery, University of London. Di- 
rector of Surgical Department, Hammersmith Hos- 
pital and Postgraduate Medical School, London, 


England. 





Fig. 1. 


had spread much further around the arm than 
had appeared clinically. In this respect, the 
similarity between the lesion and an iceberg 
was very marked. The vascularity of the lesion 
was amply confirmed. 
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Fig. 3.—Section to show pro- 
liferation of blood vessels through 
fatty tissue. The papillary nature 
is shown clearly in the reticulum 
impregnated section (x 104). 


Fig. 4.—Reticulum impregnated 
section showing proliferation of 
vessels through fatty tissue (x 
104), 


Fig. 5.—Section to show poorly 
differentiated tumour area (x 
104). 
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The malignant nature of the lesion was con- 
irmed histologically, and a left interscapulo- 
horacic amputation was performed on 
‘ebruary 18, 1958. Her immediate postoper- 
itive course was very satisfactory, but a 
mall recurrent lesion was noted in the scar 
0 weeks after the fore-quarter amputation. 
This lesion was excised, and was shown his- 
ologically to be similar to the initial tumour. 
thest radiography revealed no pulmonary 
esion, 


Pathology 


The initial biopsy specimen sections showed 
. malignant connective tissue tumour infiltrat- 
ng the whole thickness of the dermis and sub- 
‘utaneous fatty tissue. The most prominent 
yvattern was one of elongated, cleft-like, sinu- 
us spaces, ramifying and anastomosing in the 
ibro-fatty tissue to form a plexiform network 
f fine tubular structures. These spaces were 
ined completely or incompletely by hyper- 
lastic angioblasts, of spindle or ovoid shape, 
which often protruded into the vascular lumina 
ihey lined; they had relatively large, hvper- 
chromatic nuclei and prominent nucleoli; 
occasional mitoses were seen in these end- 
othelial cells; sometimes the proliferating 
angioblasts virtually filled the vascular lumen 
producing solid cords. No sharp separation 
could be drawn between hyperplastic and 
neoplastic vessels. Many of these vascular 
lumina contained red blood cells but others 
were empty. 

Other areas of the tumour consisted of solid 
sheets of undifferentiated cells with numerous 
mitoses; the nature of the tumour was quite 
obscured in such areas. Some parts had a 
curiously papillary pattern, mantles of tumour 
cells surrounding a vascular core lined by flat 
endothelial cells; the vessels in these papillary 
patterns probably represented only perivascu- 
lar survival of tumour. There was abundant 
hemorrhage into fibrous stroma and_ fatty 
tissue rendering difficult the interpretation of 
the presence of blood in the well formed 
neoplastic channels. Small venules were _ in- 
vaded by tumour cells; staining for elastic 
tissue confirmed this. 


Although Stewart and Treves’ called this 
type of lesion a lymphangiosarcoma, in this 
particular instance the origin from blood 
vessels or lymphatics remains in doubt. 

The pathological examination of the 
specimen after fore-quarter amputation re- 
vealed no additional conclusive evidence 
hat would incriminate blood vessels as 
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opposed to lymphatic vessels as the source 
of origin of the tumour. 

Figs. 3, 4 and 5 are photomicrographs 
of typical sections of the tumour. 


Discussion 


That a new menace has arisen to plague 
the long term survivor of radical mastec- 
tomy is probably not true. This tumour 
was first recognized in 1948 by Stewart 
and Treves® when they reported six cases, 
and further case reports have appeared in 
the literature since then.*-* Undoubtedly 
cases were seen before 1948 and presum- 
ably misdiagnosed as recurrent carcinoma 
or Kaposi's sarcoma. 

The clinical similarity in all reported 
cases is very striking. A radical mastectomy 
is performed and is followed immediately, 
or within the first year, by lymphoedema 
of the arm. Thereafter, there is a long latent 
interval of several years—12 years average 
in the reported cases to date—followed by 
the development of this highly malignant 
tumour in the lymphoedematous arm. 


Clinically the lesion does not look like 
recurrent carcinoma, although on rare oc- 
casions it might be confused with a colloid 
carcinoma. Grossly, the lesion may also be 
taken as an example of Kaposi's sarcoma, 
but the two differ markedly in their de- 
velopment and clinical behaviour, It is true 
that cases of Kaposi's sarcoma are recorded 
in which the initial lesion is cedema of the 
affected extremity. In cases after mastec- 
tomy, however, the cedema clearly precedes 
an angiosarcoma, which must in some way 
be secondary to that oedema. It would be 
too notable a coincidence for Kaposi's 
sarcoma to occur so often independently in 
a patient after mastectomy and always in 
the arm on the affected side. 

Two distinct diseases are apparently in- 
volved: (1) Kaposi's disease, an angiosar- 
coma developing in an extremity previously 
normal; (2) a separate tumour, developing 
in a limb already the seat of chronic 
cedema, either after mastectomy or spon- 
taneously. Histologically also, confusion 
may arise with Kaposi’s sarcoma, especially 
if only a very small biopsy of the lesion is 
taken. Some of the cases of Stewart and 
Treves’® were so labelled initially, but on 
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review proved to be examples of lymph- 
angiosarcoma. These authors give a very 
full account of the lesion as a pathological 
study. 

Why should such a tumour develop at 
all? This question has led to a lot of specu- 
lation, but the reason for the development 
of lymphoedema in the arm is also obscure. 
The only common factor in every case 
reported was the development of a swollen 
arm immediately or soon after radical 
mastectomy. In one of the early cases’ the 
presence of carcinoma in the breast is not 
proven, so it must be supposed that the 
operation was performed for a_ benign 
lesion. The lesions on the arm have oc- 
curred with or without evidence of previous 
lymph node involvement, with or without 
previous wound infection, with or without 
preoperative or postoperative radiotherapy, 
at a wide variety of ages and after latent 
intervals varying from six to 24 years. 
Stewart and Treves postulated the presence 
of a systemic carcinogen not only as a cause 
of the initial mammary cancer, although in 
one of their cases the presence of the initial 
mammary cancer is unsubstantiated. They 
support this hypothesis by noting that no 
similar tumour has ever been described in 
other chronic lymphoedematous conditions, 
e.g. filariasis. More recently, however, Aird, 
Weinbren and Walter' reported a case of 
angiosarcoma which developed in a lower 
limb which was the seat of spontaneous 
lymphoedema. The diagnosis of spontaneous 
lymphoedema was well substantiated. The 
patient had never been operated on pre- 
viously, and was free from other malignant 
disease. This case makes the thesis of a 
general systemic carcinogen less tenable. 

The origin of the tumour in the present 
report is unknown. There is vessel forma- 
tion, some containing red blood cells and 
some empty, so is this a blood vessel tumour 
or a lymphatic vessel tumour? Stewart and 
Treves called it a lymphangiosarcoma, and 
other authors reporting since then have 
accepted this name although some express 
doubt about it. Cruse, Fisher and Usher? 
state that the biopsy specimen in their case 
contained so much altered blood that it 
was confused with a melanoma until the 
pigment was identified by stains for free 
iron. Jessner, Zak and Rein® consider that 
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the lesion must consist of a mixture 0° 
lymphatics and blood vessels rather thar 
being purely lymphangioblastic. Hilfinge: 
and Eberle® are not totally convinced tha: 
this tumour arises solely from lymphatics. 

Irrespective of the source of origin, the 
tumour clinically is extremely malignant. 
Early recognition of the lesion and ablation 
of the extremity by fore-quarter amputation. 
appears to be the best line of attack, bu: 
the prognosis in the cases reported to date 
can be measured in months rather than 
years. These tumours are considered to be 
radio-resistant, but Rawson and Frank* be- 
lieve that the earlier lesions reported as 
receiving radiotherapy had insufficient dos- 
age, and they reported one patient who was 
well with no evidence of local recurrence 
or distant metastases one year after radical 
radiotherapy. Their method is to give 3500 
to 4000 r in a three week period; they agree 
that recurrence will be inevitable with 
smaller doses. Thus some of these tumours 
should be classified as radio-sensitive, but 
sensitivity to radiation is lowered with re- 
currence. 

It appears highly unlikely that lymphce- 
dema per se is a premalignant condition; 
some other unknown factor must be postu- 
lated. With the present surgical approach 
to the treatment of mammary cancer and 
the efficient radiotherapy these patients 
receive, the high percentage of 5-year and 
10-year survivals is most encouraging, but 
a large percentage of women after radical 
mastectomy develop lymphcedema of the 
arm to a greater or lesser degree. The 
long term survivor with concomitant lym- 
phoedema is the candidate for the develop. 
ment of an angioblastic sarcoma in the 
swollen arm. 


SUMMARY 


A case is reported of angioblastic sar 
coma developing in a_ post-mastectom) 
lymphoedematous arm just under seve1 
years after radical mastectomy for car 
cinoma of the breast. The exact site o 
origin of the tumour from blood vessels o 
lymphatics could not be determined in thi 
instance. 

This type of neoplasm was recognizec 
first in 1948, and a brief review of the 
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reported cases since then is included. The 
development of the lesion as a true clinical 
entity, as seen by the similarity of all the 
case histories, is noted—radical mastectomy, 
iymphoedema of the arm, latent interval of 
-everal years, then the development of the 
‘umour in the swollen arm. 


Interscapulo-thoracic amputation is the 
reatment of choice, the tumour being con- 
idered radio-resistant. 


The prognosis is poor. 
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DISEASES OF THE THYROID AND PARA- 
THYROID GLANDS. B. J. Ficarra. 295 pp. 
Illust. Intercontinental Medical Book Corpora- 
tion, New York, 1958. $8.50. 


Bernard J. Ficarra’s “Diseases of the Thyroid 
and Parathyroid Glands” is a fine book that 
fills a need for everyone interested in surgery. 

As the author states in his introduction, the 
book was written for the general surgeon. 
A very good and comprehensive synthesis is 
provided in the first chapters on the anatomy, 
physiology and biochemistry of the thvroid 
gland. This is followed by an evaluation of 
diagnostic methods with special emphasis on 
the value of the 24 hour I'*? uptake. 

In the chapter on endemic goitre, the author 
discusses the geographical areas which are 
iodine free and the role of calcium as a 
goitrogenic agent. 
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RESUME 


Ce cas est décrit pour rappeler la nécessité de 
suivre pendant longtemps les patientes apparem- 
ment guéries d’un cancer du sein par mastectomie. 

La malade fut opérée (ablation radicale du 
sein gauche) a lage de 49 ans, et recut de la 
radiothérapie. Lors d’un examen de routine six 
mois plus tard, on nota une enflure du_ bras 
gauche. Sept ans plus tard la patiente se plaint 
dun petit nodule bleu violacé apparu sur la partie 
externe de la cicatrice de mastectomie: de plus 
lenflure du bras a augmenté. Aprés avoir pratiqué 
une biopsie, on pose le diagnostic d’angiosarcome: 
il est procédé 4 une amputation interscapulo- 
thoracique. Les suites post-opératoires furent satis- 
faisantes, mais une récidive se fit dix semaines 
plus tard. 

On trouve peu de ces cas dans la littérature. 
Mais il semble qu’assez souvent le diagnostic n’a 
pas été fait et que l’on a simplement cru a une 
récidive du néoplasme. Le diagnostic différentiel 
avec un sarcome de Kaposi se pose également. 
Pourquoi un angiosarcome apparait-il ainsi aprés 
un cancer du sein? Ceci n’est pas encore expliqué. 
Mais le développement de cette lésion constitue 
réellement une entité clinique distincte, étant 
donné les ressemblances que présentent les cas 
publiés. Le pronostic est mauvais. 


oe 5, on mental svmptoms in hyper- 


thyroidism, is very important and gives the 
psychosomatic aspect of the disease its true 
— within the syndrome. The discussion of 
yperthvroidism during puberty, pregnancy 
and the climacteric illustrates the relationship 
between the thyroid gland and the reproduc- 
tive system. 

The descriptions of hyperthyroidism and its 
management and of cancers of the thvroid 
and their treatment give the general surgeon 
good criteria of what to do and what not to 
do in his practice. 

The last chapter deals with the parathyroid 
glands, their pathology and treatment. 

In conclusion, it is felt that this is a fine 
book which should be read and/or consulted 
by all who treat patients for diseases of the 
thyroid and parathyroid glands. 
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SEPTUM OF THE AQUEDUCT OF SYLVIUS: 
A DEVELOPMENTAL ANOMALY* 


R. G. LECKEY, M.D. and T. P. MORLEY, F.R.C.S., Toronto 


A MEMBRANE occluding the aqueduct of 
Sylvius is a rare congenital anomaly and 
only a few cases have been reported. 


CasE REPORT 


C.B., a 23 year old man, was admitted to 
the neurosurgical service of the Toronto Gen- 
eral Hospital on October 26, 1955. Three 
years before admission he had had a steady 
frontal headache which persisted for two 
weeks and then cleared spontaneously. This 
headache recurred the following year and 
similarly subsided. Four weeks before the 
present admission the headache returned but 
it occurred in episodes and was followed within 
a week of its onset by nausea and vomiting. 
The headache was aggravated by movement 
but the patient obtained some relief by steady- 
ing his head with his hands. Between the 
episodes of headache, nausea and vomiting his 
appetite was good and he had no complaints. 
During this period, however, he lost 20 Ib. 

There was no previous history of significant 
illness. He had been a semi-skilled labourer 
leading a normal life. 

On physical examination, apart from. the 
pain of the headache which was increased by 
movement, there were no abnormalities. There 
were no abnormal neurological findings, no 
enlargement of the head and no papilloedema. 


Investigations —(1) Routine skull films were 
normal, (2) The electroencephalogram did not 
show any significant abnormality. (3) Lumbar 
cerebrospinal fluid (CSF) pressure was 200 
mm. and the fluid had a normal cell count 
and a protein content of 19 mg. per 100 ml. 
(4) A lumbar air encephalogram failed to 
demonstrate the ventricles, the air passing 
only to the subarachnoid space. (5) Air ven- 
triculograms (occipital burr holes) showed a 
dilated ventricular system (Fig. 1). No intra- 
cranial mass was outlined. It appeared that the 
fourth ventricle had taken part in the general 
dilatation and that the obstruction to the pas- 
sage of air was at the outlets of the fourth 
ventricle, an interpretation of the films that 
was later shown to be wrong. (6) The protein 
content of the ventricular fluid was 7 mg. per 


*From the Department of Surgery, University of 
Toronto and Division of Neurosurgery, Toronto 
General Hospital. 


Operation.—Exploration of the posterior 
fossa with the patient sitting showed that both 
cerebellar tonsils were herniated to the upper 
border of the arch of the atlas. The cerebellar 
hemispheres were normal in appearance and 
texture. There was no evidence of an Arnold- 
Chiari malformation or of any vascular ab- 
normality. The pia arachnoid of the cisterna 
magna looked normal and there was no sign 
of old inflammatory thickening. The lower 
part of the floor of the fourth ventricle was 
normal in appearance but no CSF passed 
through the ventricle when the jugular veins 
were compressed. When the tonsils were re- 
tracted apart a shining, diaphanous membrane 
at the lower end of the aqueduct was seen 
bulging down into the fourth ventricle (Fig. 2) 
and when it was incised CSF gushed out. 
Saline could then be irrigated from the lateral 
ventricle into the fourth ventricle without ob- 
struction. The opening in the membrane was 
enlarged so that it fell away on all sides to 
disclose a large chamber formed by the dila- 
tation of the aqueduct (Fig. 3). The fourth 
ventricle floor with its anatomical landmarks 
could be discerned below and separate from 
the dilated aqueduct, the boundary between 
the two being marked by the attachment of 
the membrane to the lower end of the aque- 
duct wall. It is important that this anatomical 
point should be emphasized, because in the 
lateral view of the ventriculogram air can be 
seen in the cul-de-sac of the aqueduct in a 
position normally occupied by the fourth 
ventricle. In a sense this air shadow did mark 
the position of the ventricle, but the air was 
contained by the membrane which bulged 
down into the ventricle (Fig. 4). 

Progress —The patient was discharged two 
weeks after operation, and during the sub- 
sequent three years has been free from symp- 
toms. Before his discharge residual air in the 
lateral ventricles was radiologically demon- 
strated passing freely through the fourth ven- 
tricle and out into the subarachnoid space. 
His completely normal health since his opera- 
tion has been taken to prove that the aqueduct 
has remained patent. 


DIscussiION 


Nothing was found in the investigation 
of this patient or at operation to suggest 
an inflammatory or neoplastic cause for the 
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obstruction of the aqueduct, although no 
biopsy was made of the frail membrane. 
There was no previous history of inflamma- 
tory disease and the appearance of the 
fourth ventricle, aqueduct and cisterna 
magna did not suggest it. The excellent re- 
covery the patient made _ postoperatively 
and his subsequent freedom from symptoms 
are sufficient evidence that the membreiae 
was the cause of the internal hydro- 
cephalus. 

Russell' classified developmental ob- 
struction of the aqueduct of Sylvius into 
three groups. (1) Stenosis, when the aque- 
duct is histologically norma] but abnormally 
small. (2) Forking, with two distinct chan- 
nels in the midsagittal plane separated by 
normal nervous tissue. (3) Septum forma- 
tion; Russell described two cases of her own 
and referred to three others in the litera- 
ture. One of her patients lived to be at 
least 20 but was mentally retarded, de- 
veloped profound neurological changes and 
became bedridden, while the other died 
when eight years old with gross hydro- 
cephalus and neurological disorders. Orton” 
described a case of hydrocephalus due to a 


septum in the aqueduct. This patient lived 
46 years but was of poor mentality and 
had obvious hydrocephalus. Versé* pre- 
sented the case of a patient with hydro- 
cephalus who died at eight and _ three- 
quarter years and in whom the microscopic 


examination of the necropsy material 
demonstrated small ependymal canaliculi 
by-passing the membrane. Rowbotham‘ re- 
ported an 11 year old girl with a septum 
which had become perforated; close to it 
was a saccular aneurysm projecting into 
the lumen of the aqueduct. 

Since these cases (all referred to in 
Russell's work!) were recorded there has 
been, as far as we are aware, only one 
report of a septum similar to that described 
here. Petit-Dutaillis et al. record that a 
35 year old man (Observation XVIII) with 
minimal neurological findings had an ob- 
struction of the aqueduct. The posterior 
cranial fossa was explored and a membrane 
at the lower extremity of the aqueduct was 
opened. Five years later, the patient still 
had some of the original associated neuro- 
logical deficiencies but he was able to do 
light work and was free from the headache 
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Fig. 1.—Ventriculogram. An air shadow is seen in the 
position of the fourth ventricle and there is a moderate 


internal hydrocephalus. 


of which he had once complained. In ad- 
dition, Horsey and Van Patter® demon- 
strated a thick membrane composed of glial 
tissue that had, they believed, been laid 
down across the aqueduct following 
hemorrhage from a _ congenital arterio- 
venous anomaly of the midbrain. 

The chief interest of these cases, how- 
ever, lies not in the morbid anatomy of the 
anomaly but in the hydrodynamics of the 
CSF circulation in the presence of aque- 
duct obstruction. For example, the age of 
onset of symptoms in obstruction due to 
congenital anomalies may be delayed and 
the need for treatment may not arise until 
early adult life. This is puzzling because, 
presumably, the gross anatomy of the ano- 
maly does not change between the time it 
is laid down in the fetus and the time it 
gives rise to trouble years later. Why then, 
as was the case in this patient, should 20 
years pass before signs of aqueduct obstruc- 
tion develop? Beckett, Netsky and Zimmer- 
man’ demonstrated two specimens where 
the CSF, dammed up by an obstruction of 
the aqueduct, had escaped in one case 
through the corpus callosum which had in 
consequence a demonstrable defect in it, 
and in the other by what they believed to 
be permeation through the thinned-out wall 
of a posterior third ventricle hernia. They 
point out that other reports have been made 
of CSF escaping in the same way from the 
wall of the lateral ventricle. They suggest 
also that the production of CSF may be 
suppressed in the presence of chronic ob- 
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Fig. 2.—Appearance of the membrane at opera- 
tion. Note that the floor of the fourth ventricle 
can be seen, which confirms that the attachment 
of the membrane is above the cavity of the 
ventricle. 


Fig. 3.—After incision of the membrane; there 
is an enormous dilatation of the lower part of the 
aqueduct. 


struction. Woollam and Miller* after ex- 
amining the microscopical anatomy of 
stenosed aqueducts were unable to explain 
why hydrocephalus developed in some in- 
stances and not in others in spite of the 
similarity in size of the aqueducts. Sweet 
et al.® and Bakay,’’ using radioactive tracers 
to study the formation and circulation of 
the CSF, showed that in addition to the 
choroid plexus all the surfaces of the CSF 
pathways allow many constituents of the 
CSF to enter and leave through them, But 
that is not to say that the fluid is formed 
at those surfaces or that there is a flow 
of fluid across them in either direction. 
Nor is there evidence that fluid can be ab- 
sorbed in substantial quantities from these 
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surfaces if it is cut off from its normal route 
of departure. Indeed, the clinical evidence 
points overwhelmingly to the contrary, and 
the traditional concepts of CSF formation 
and circulation cannot thus be dislodged. 
This point has also been made by Selver- 
stone" and by Bering.'* Tracer studies do, 
nevertheless, provide useful information on 
ionic interchange between blood, brain and 
CSF. 

It would simplify the explanation of the 
delay in obstructive symptoms in this case 
if the ability to absorb fluid could be 
ascribed to the ventricle walls. Even if 
this were possible in only small amounts 
—which is plausible—it could have occurred 
at a sufficient rate to keep pace with pro- 
duction until some unknown factor inter- 
posed to upset the precarious balance. In 
that case, however, retention of protein in 
the ventricular CSF would have been ex- 
pected (Sweet and Locksley'® have shown 
that the main site of protein absorption 
from the CSF is at the arachnoid villi) but 
analysis of the fluid showed that its protein 
content was normal. On this hypothesis, 
too, it would be desirable to postulate at the 


same time a suppression or reduction of 
CSF production from the choroid plexus. 
This may have been a factor contributing 
to the evident physiological adjustment that 


Fig. 4.—Midline sagittal section to demonstrate 
the membrane. Although attached to the lowe 
end of the aqueduct wall, it ballooned into the 
fourth ventricle. 
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the brain had so successfully made in the 
face of aqueduct obstruction and there is, 
in fact, some experimental support for this 
view. Sweet et al.® measured the volume of 
fluid that had to be withdrawn from the 
lateral and third ventricles in order to keep 
the pressure within them constant; when 
the ventricles were normal in size the 
volume of fluid withdrawn was 40 to 
100 ml. a day, but in gross obstructive 
hydrocephalus it was 15 ml. a day. Yet 
perhaps this is not the whole explanation. 
There remains the consideration of the oc- 
cluding membrane itself, Alteration, with 
the passage of time, in its cytological and 
physical properties would be expected and 
this would explain the long delay before 
obstruction to the flow of CSF developed; 
before this change in quality of the mem- 
brane took place the CSF passed through 
it fast enough to prevent the occurrence 
of hydrocephalus. 


SUMMARY 


A case is described of a congenital sep- 
tum of the Sylvian aqueduct in which CSF 
obstruction did not arise until early adult 
life. Simple incision of the membrane has 
been followed by complete and_ lasting 
(three years) relief of symptoms and signs 
of CSF obstruction. Possible explanations 
are offered to account for this delay in onset 
of obstruction until the age of twenty. 
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RESUME 


L’obstruction de Yaqueduc de Sylvius par une 
membrane est une malformation congénitale rare. 
Les auteurs présentent le cas suivant: 

Un homme de 23 ans est admis au service de 
neurologie de l'Hopital général de Toronto pour 
des céphalées violentes durant depuis trois ans; 
aucun autre symptéme ou phénoméne _patho- 
logique. A l’examen, on ne trouve rien a signaler 
sauf une certaine hydrocéphalie. Diverses épreuves 
furent pratiquées, parmi lesquelles: un encéphalo- 
gramme gazeux par voie lombaire qui ne montra 
pas les ventricules; et une ventriculographie ga- 
zeuse transoccipitale qui mit en évidence des 
ventricules dilatés, y compris le quatriéme. On 
procéda alors 4 une exploration de la fosse posté- 
rieure; il n’existait aucune lésion inflammatoire 
mais une hernie des amygdales; le plancher du 
quatriéme ventricule était d’aspect tout a fait 
normal, mais la compression des jugulaires ne 
provoquait aucun écoulement de liquide céphalo- 
rachidien. La partie terminale basse de l’'aqueduc 
était obstruée par une fine membrane diaphane 
qui fut largement excisée. Les suites post-opéra- 
toires furent sans incident et le malade quitta le 
service deux semaines plus tard. Depuis, soit main- 
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tenant trois ans aprés cette intervention, il jouit 
dune excellente santé. 

Les auteurs passent ensuite en revue les cas de 
ce genre quils ont pu trouver dans la littérature. 
Dans le cas présent, il est particuliérement sur- 
prenant de constater que, chez ce patient, la 
circulation du liquide céphalo-rachidien s'est ef- 
fectuée sans trouble pendant environ vingt ans, 
puisque ce n’est qu’a cet Age que les premiers 
symptomes sont survenus. Trois suppositions 
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peuvent tenter d’expliquer ce fait: (1) des 
échanges furent possibles 4 travers cette mem- 
brane pendant assez longtemps, par une sorte 
d’osmose: ils furent bloqués a la suite d’une modi- 
fication histologique ou d'un changement de 
perméabilité (2) une certaine absorption se faisait 
au_ niveau des parois mémes du ventricule (3) 
enfin, la pression qui provoqua l’hydrocéphalie fut 
peut-étre suffisante pour diminuer la sécrétion du 
iquide céphalo-rachidien. 


CONGENITAL ABSENCE OF ULNA* 


C. A. LAURIN, M.D.7 and A. W. FARMER, M.D.,¢ Toronto 


THIs REPORT describes a case of congenital 
absence of the ulna in a child admitted to 
the Hospital for Sick Children, Toronto. 
Congenital absence of the ulna is the sec- 
ond rarest type of congenital absence of a 
long bone, the rarest type being an absence 
of humerus. Congenital absence of humerus 
(other than associated with congenital 
amputation of the arm) is associated with 
an absent radius, but has not been de- 
scribed with an absence of the ulna. 


Rabaud and Havelocque’’ (1924) noted 
71 cases of congenital absence of ulna in 
the literature. Few articles on this subject 
have since been submitted. The diagnosis 
is probably often missed, as Birch-Jensen' 
(1949) noted this congenital defect once 
for 200,000 births. 


CAUSE 


Isolated examples of a strong hereditary 


factor have been reported;? Roberts" 
(1898) noted the deformity in three suc- 
cessive generations; most cases, however, 
have no positive family history. 

The exact contributions of endogenous 
and exogenous factors to the development 
of congenital anomalies is well discussed 
elsewhere? and is beyond the scope of this 
report. 


*From the Department of Surgery, The Hospital 
for Sick Children, Toronto. 

+Resident in Orthopedic Surgery. 
tSurgeon-In-Chief. Address: 325 Medical 
Building, Toronto 5, Ont. 
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DESCRIPTION 


The anomaly is most often unilateral, and 
commoner on the right side. This pre- 
dominance of right sided lesions has been 
previously noted with congenital absence 
of other long bones (Farmer and Laurin, 
1957 ). 

The presenting deformities will vary; 
nonetheless, there is a remarkably constant 
pattern. Kiimmel'® (1895) distinguished 
three types of congenital absence of ulna 
on the basis of varying radio-humeral re- 
lationship. 

Type 1.—Normal radio-humeral joint; the 
radius is intact or slightly curved. 

Type 2.—Bony ankylosis of radius and 
humerus; if a proximal segment of ulna is 
present, the latter is fused to the radius 
and/or to the humerus. 

Type 3.—Proximal 
radius. 

In all three types, the absence of ulna 
may be complete or incomplete, but the 
associated hand anomaly is worse in Types 
2 and 3. 

The absence of ulna is more often in- 
complete, as noted by Klippel® (1925) and 
by Piulachs®, the distal end being missing 
more frequently as in cases of congenital 
absence of the radius. In such instances 
ossification is always delayed, and early 
radiographic examination may give the 
false impression of a complete absence 
of ulna. 

In the normal limb, the ulna is _ re- 
sponsible for most of the stability at the 


dislocation of the 
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Fig. 1.—Deformity at six weeks of age: shorten- 
ing, adactyly and syndactyly. 


elbow joint, while the radius offers the 
widest articulating surface of the wrist 
joint. For that reason, patients with con- 
genital absence of the ulna or of the radius 
have the major deformity at the elbow or 
wrist respectively. In cases of congenital 
absence of the ulna, the deviation at the 


Fig. aang yr 3 at six weeks of age: Bi- 


lateral absence of ulna may be confused with con- 
genital absence of radius, Radiographic pictures 
show: (1) Bilateral complete absence of ulna; (2) 
Proximal dislocation of head of radius (right); (3) 
Radiohumeral synostosis (left); (4) Defect on the 
ulnar side of both hands. 


ABSENCE OF ULNA 


Fig. 3.—Same patient with bilateral absence of 
ulna at age six years. No other congenital anoma- 
lies (remarkable use of his upper extremities). 


wrist is rarely severe but the elbow joint 
is usually abnormal. 

The hand defect varies considerably; it 
usually occurs on the ulnar side of the hand 
and may involve two, three or even four 
fingers. The presence of a thumb with a 
missing bone in the forearm, while sug- 
gestive of an absence of ulna, is not diag- 
nostic. On rare occasions (Piulachs,® Mou- 
chet and Pakouski® (1923)) an absent 
ulna may be associated with aplasia on the 
radial side of the hand. The fingers, how- 
ever, can be difficult to identify and often 
exhibit syndactylism. 

Distant congenital anomalies are rarely 
present, although congenital disiocation of 
the hip and bilateral absence of fibula have 
been reported.’ 
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Fig. 4.—Radiographs at age six years now reveal 
bilateral incomplete absence of ulna; Type 2 on right, 
i.e., proximal dislocation of head of radius; Type 3 on 
left, i.e., radiohumeral synostosis. 


TREATMENT 


Treatment is symptomatic; certain cases 
will require correction of the hand ano- 
maly, while others will be mostly disabled 
by their elbow. 

Vitale’? (1952) has recently applied 
Groves’ principle of constructing a single 
radio-ulnar bone to this anomaly. The ap- 


Fig. 5.—Pincer function of hand improved by correction 
of syndactylism and rotation osteotomy of radial meta- 
carpal bone (left). Right side has since been similarly 
corrected. 


plication of this method is limited to those 
few cases where elbow movement is satis- 
factory and where a proximal segment of 
ulna is present. 


CasE REPORT 


D.L. was the second sibling, after a normal 
pregnancy and delivery. There was no family 
history of congenital deformities. The ano- 
malies present at birth were limited to the 
upper extremities (Fig. 1). Both upper limbs 
were deformed and shortened. There was mild 
limitation of movement at the right elbow joint 
while the left side was fused in almost com- 
plete extension. The wrists showed good range 
of movement and almost no deformity. There 
was minimal manus vara on the left side. The 
hand deformities were comparable; three 
fingers were missing, apparently from the 
ulnar side. Syndactvlism was present on both 
sides, more marked on the left. Radiological 
examination at the age of six months (Fig. 2) 
revealed complete bilateral absence of ulna 
with defective carpus and hand. 

He was seen again at six years of age (Fig. 
3). His clinical picture was essentially un- 
changed. His radiological appearance, how- 
ever, revealed an interesting progression of 
events. The true picture of bilateral incomplete 
absence of ulna was now obvious. Radio- 
humeral fusion was complete on the left side 
(Type 2) while the radius was dislocated on 
the right side (Type 3). The lower epiphysis 
of the radius was deformed. The carpus was 
incomplete, but not dislocated. The unwary 
may at first confuse this radiological picture 
with the more common congenital absence of 
the radius. 

Treatment of this patient so far has been 
limited to correction of his syndactylism and 
rotation osteotomy of the radial finger. This 
has improved the pincer action of his hands. 
His left elbow may be later improved by a 
flexion osteotomy of the humerus, or by an 
arthroplastv. The satisfactory function of his 
right arm does not warrant the construction 
of a single radio-ulnar bone. 


SUMMARY 


The incidence, pathology and clinical 
picture of congenital absence of the ulna 
have been reviewed briefly, An addition 
has been made to the literature. 
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TRAITEMENT CHIRURGICAL DE LA RECTO- 
COLITE ULCERO-HEMORRAGIQUE (Sur- 
gical Treatment of Ulcerative Colitis), E. 
Delannoy and M. Martinot, University of Lille, 
France, 120 pp. Illust. Masson et Cie, Paris, 
1957. 1.400 Fr. fr. 


Dans leur étude du traitement chirurgical de 
la recto-colite ulcéro-hémorragique, les auteurs, 
MM. E. Delannoy et M. Martinot, de la 
Faculté de Médecine de Lille, rapportent 26 
cas de recto-colite ulcéro-hémorragique et ils 
en étudient les différentes formes de traitement. 
Aprés avoir classifié les formes chirurgicales 
de la recto-colite ulcéreuse, les auteurs dis- 
cutent les diverses interventions proposées, 
depuis l’appendicostomie jusqu’a la colo-proc- 
tectomie, en passant par les interventions dites 
a visées pathogéniques, telle la vagotomie. Se 
basant sur les résultats obtenus, Delannoy et 
Martinot se prononcent en faveur de la colo- 
proctectomie avec iléostomie abdominale. On 
peut en conclure que cette derniére interven- 
tion semble étre universellement reconnue 
comme étant la seule qui puisse guérir défini- 
tivement le patient. 


OF ULNA 


RESUME 


L’absence congénitale du cubitus vient aprés 
Yabsence de humérus comme rareté; Rabaud et 
Havelocque, en 1924, en ont trouvé 71 cas dans 
la littérature. L’anomalie qui est souvent méconnue, 
est fréquemment unilatérale et affecte surtout le 
coté droit. Kummel en 1895 en a rapporté trois 
variétés: (1)Articulation radio-humérale normale 
avec radius normal ou légérement incurvé. (2) 
Ankylose radio-humérale; avec fusion au radius 
ou a lhumérus du fragment proximal du cubitus 
sil y ena un. (3) Dislocation proximale du radius. 

Dans le membre normal, le cubitus sert surtout 
a la stabilité de larticulation du coude, alors que 
le radius offre la surface articulaire la plus im- 
portante du poignet. Dans le cas d’absence con- 
génitale du cubitus, l’articulation du coude est 
en général anormale. 

Les lésions de la main varient considérablement 
et se retrouvent surtout du cété cubital, avec 
lésion de deux, trois ou quatre doigts. D’autres 
anomalies congénitales peuvent coexister, comme 
a la hanche ou aux péronés, mais elles sont exces- 
sivement rares. 

Le traitement est symptomatique et s’appliquera 
a la main ou au oon selon le cas. Vitale a 
préconisé en 1952 un traitement par fusion qui 
semploie lorsque l’articulation du coude est satis- 
faisante et lorsquil y a un moignon proximal du 
cubitus. 

Les auteurs rapportent un cas d’absence congéni- 
tale des deux cubitus avec absence des trois doigts 
internes des deux cétés et syndactylisme. Le traite- 
ment a consisté en une correction du syndactylisme 
avec ostéotomie et rotation de l'index pour assurer 
la préhension. Le coude gauche sera traité plus 
tard. Les mouvements du coude droit sont suffi- 
sants et n’indiquent pas la fusion radio-cubitale. 


La technique de Devine et Webb, pour la 
conservation totale de la fonction sphincté- 
rienne anale, est signalée. Elle semble satisfai- 
sante, mais le petit nombre des observations 
rapportées et un manque de recul empéchent 
d’en apprécier la valeur. 

Les auteurs du Traitement chirurgical de 
la recto-colite ulcéro-hémorragique paraissent 
beaucoup moins favorables que nous le som- 
mes au Canada envers la technique d’iléostomie 
de Crile et de Turnbull. Cette réserve faite, 
reconnaissons que, dans son ensemble, ce petit 
livre de 104 pages, bien illustré, est véritable- 
ment a jour. Toutefois, i] n’apporte rien de 
neuf. Une bibliographie indique quelque 175 
articles relatifs au traitement chirurgical de la 
recto-colite ulcéro-hémorragique. La _plupart 
ne sont pas de sources frangaises, mais étran- 
géres, ce qui nous porte a croire que, depuis 
la fin de la guerre, lécole francaise a large- 
ment subi l’influence de la médecine d’outre- 
mer. C’est d’ailleurs ce que constatent MM. 
Delannoy et Martinot. 
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HERNIA THROUGH THE FORAMEN OF WINSLOW: 
REPORT OF A CASE, WITH REVIEW OF THE LITERATURE* 


E. R. JUNKIN, M.D.} and ERIC C. GRUNDY, M.D., F.R.C.S.[C],t Toronto 


INTRODUCTION 


Hernia INTO the lesser peritoneal sac 
through the foramen of Winslow is so rare 
that observation of a single case has in the 
past been considered justification for re- 
porting it, together with a review of the 
literature. This paper continues the tradi- 
tion. In the case to be presented the 
diagnosis was not made _ preoperatively, 
although in retrospect one feels that if 
those in attendance had been familiar with 
the description in the literature reviewed 
below, a preoperative diagnosis might have 
been made. Therefore it seems profitable to 
present once more the description of a 
single case and to bring the review of 
current literature up to date (1957). 


LITERATURE 


Hernia through the foramen of Winslow 


was first described in 1834 by Blandin.’ 
Extensive reviews of the literature were 
carried out in 1924 by Ullman§ and in 1927 
by Dewis and Miller.f{/ These reviews have 


repeatedly been referred to by later 
authors, and have not been studied in the 
original for this paper. The most complete 
recent reviews are those of Silverstone’® 
in 1939 and St. John’? in 1954, The supple- 
mentary bibliography to our paper contains 
all the references discovered since 1939 
which are not included in the bibliography 
to St. John’s paper. Silverstone gave the 
total number of reported cases as 55, in- 
cluding his own. Dorian and Stein® (1954) 
quote Lavard and Chevret® (1949) to the 
effect that there were then less than 70 
cases reported. This agrees with our search 
of the literature since 1939. Smoot! (1952) 
gave the figure as less than 80 and after 


*From the Department of Surgery, St. Joseph’s 
Hospital, Toronto. 
1448-A, 17th Avenue, 


+Present address: 

Calgary, Alta. 

£2333 Bloor Street West, Toronto. 

§ULLMaN, A.: Hernia through the foramen of 
Winslow, Surg. Gynec. & Obst., 38: 225, 1924. 
{Dewts, J. W. AND MILLER, R. H.: Hernia through 
?—— of Winslow, Surg. Gynec. & Obst., 45: 
95, 1927. 


S.W., 


a further search of the literature up to the 
end of 1957 the total is still not over 80, 
unless several of the reports not availabl« 
to us report more than one new case. 


INCIDENCE 


St. John states that the age incidence o1 
reported cases is from 15 months to 77 
years, with no sex preponderance. Some of 
the earlier authors say that this hernia is 
commoner in males than in females in the 
ratio of 2:1. These figures may be recon- 
ciled by the fact that strangulation of the 
contents of the hernia is said to be more 
common in males,’ and until recently this 
hernia attracted attention only when 
strangulated. With increased _ interest. 
largely by radiologists,**:'* the diagnosis 
has been made in a larger number of 
asymptomatic cases and others with mild 
symptoms short of strangulation. 


ETIOLOGY 


Moynihan and Dobson (“On retroperi- 
toneal hernia”, 1906) are quoted in most of 
the subsequent papers. They stated that 
one or more of the following abnormalities 
must be present in order to permit hernia 
through the foramen of Winslow: 

1. Persistence of a common mesenter\ 
for the entire intestinal tract. 

2. Absence of secondary fusion of the 
right colon mesentery to the posterior bod) 
wall. 

3. Exceptionally large foramen of Win 
slow. 

4. Unusually long mesentery of the smal 
bowel. 

To these Hollenberg’ added anothe 
factor. He described the unusually lon; 
right lobe of liver which apparently servec 
to direct the caecum towards the foramen i: 
his case. Precipitating factors may be any 
thing which increases  intra-abdomina 
pressure and also forward flexion of th 
trunk.’ 
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SIGNS AND SYMPTOMS 


The signs and symptoms are those of 
obstruction and strangulation, and are not 
characteristic of this special type of hernia. 
Some have noted, as we did, that abdominal 
distension may be limited to the upper 
ubdomen. In a number of cases the pulse 
has been paradoxically slow, i.e. 60-70 and 
rarely over 80; but this is not so in all cases. 
lr has been noted that vomiting is not a 
common symptom. 


DIAGNOSIS 


Until recent years the diagnosis of this 
condition was not made until laparotomy. 
}follenberg’ (1945) claimed the first pre- 
operative diagnosis, which was made by 
barium meal and barium enema, but he 
evidently overlooked Jackson’s report in 
i930. Jackson demonstrated most of the 
small bowel within the lesser sac, in a 
patient who had suffered chronic dyspepsia 
for 15 years. After operation and _ partial 
closure of an unusually large foramen of 
Winslow, the patient’s symptoms were 
completely relieved. Smoot™ (1952) and 
Cimmino® (1953) reported a case, appar- 
ently the first, in which a preoperative 
radiographic diagnosis was made without 
administration of barium. The basis for the 
diagnosis was the finding of gas and fluid 
levels in the lesser sac where the fluid 
levels did not conform to the anatomical 
boundaries of the lesser sac.*:° Dorian and 
Stein in 1954 observed a gas bubble to the 
right of the stomach in plain films but did 
not appreciate the significance at once. 
They were however familiar with the 
observations of Smoot and Cimmino and 
were able to make the diagnosis preoper- 
atively. 

In our case the only radiographic finding 
was the presence of a large gas bubble in 
the region of the stomach. This was re- 
ported as a gas-filled stomach but passage 
of a duodenal tube did not relieve the dis- 
tension, The significance of this was not 
fully appreciated at the time, and opera- 
tion was carried out before further investi- 
gation was considered. The presumptive 
diagnosis was volvulus of large bowel with 
displacement of the stomach. St. John 
discusses the subject of radiographic diag- 
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nosis at some length and gives the criteria 
for diagnosis without administration of 
barium. 


TREATMENT 


All cases with strangulation require 
operation. The manceuvres to be considered 
on confirming the diagnosis include: 

1. Reduction of the hernia by traction 
on the bowel from outside the foramen. 

2. Enterostomy to decompress the con- 
tents of the sac. 

3. Dilatation of the foramen by gentle 
digital pressure. This technique, while 
always suggested, has not met with much 
success in the hands of those who have 
tried it. 

4, Opening the lesser sac, either through 
the gastrocolic or gastrohepatic omentum. 
This procedure is almost always under- 
taken and may facilitate some of the other 
procedures already mentioned. For ex- 
ample, enterostomy may be more effective 
in bringing about decompression if carried 
out through an opening in the lesser sac 
and on a loop of distended bowel rather 
than on collapsed bowel outside of the sac. 
Occasionally, it may be possible to reduce 
the hernia without enterostomy and de- 
compression by combining traction from 
without with compression of the mass of 
bowel from within the lesser sac.’ 

5. Mobilization of the duodenum would 
appear to be a logical way of enlarging the 
foramen when necessary, but, in the cases 
most requiring it, the approach to perform 
duodenal mobilization would probably be 
blocked by the bowel leading towards the 
foramen. As a matter of record, this pro- 
cedure has not been successfully carried 
out in the living patient. 

Of these measures the two most valuable 
appear to be enterostomy for decompres- 
sion, and opening the lesser sac. This 
latter step should probably always be taken 
to confirm the diagnosis, because in one 
recorded case the contents of the lesser sac 
entered through a rent in the transverse 
mesocolon and a loop of small bowel again 
issued from the foramen of Winslow into 
the greater sac. Obviously such a case 
would not respond well to an attempt to 
reduce the contents into the general cavity 
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Fig. 1.—Plain film taken with the patient in the 
supine position. 


by traction on the loop issuing from the 
foramen of Winslow. 


The results of surgical treatment in a 
promptly diagnosed case should be as 
satisfactory as those in other types of in- 
testinal obstruction or strangulation. The 
statistics available show much poorer re- 
sults since most cases were not diagnosed 
early until recent years. Silverstone saw 
records for 44 patients, in whom only 33 
operations were performed. Of these only 
15 recovered. Silverstone’s own patient was 
not operated on until five days after the 
onset of symptoms, and did not recover. 


REPORT OF A CASE 


W.B., a white man 63 years old, attended 
the emergency department of St. Joseph’s 
Hospital at 3.30 p.m., July 7, 1956. His com- 
plaint at this time was abdominal pain of 60 
hours’ duration, and absolute constipation 
since the onset of abdominal pain. 

Although pensioned and not doing any 
steady work, the patient was active physically 
and had enjoyed good health until] the onset 
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of his pain. Two days before coming to hos- 
pital he wakened in the morning and, accord 
ing to his usual habit, had a bowel movement 
before preparing his breakfast. While eatin; 
breakfast he experienced a sudden sever 
lower abdominal pain. He returned to the 
bathroom and passed a very small liquid stool 
after this there was no further passage of stoo! 
or flatus up to the time of admission to hos 
pital. After this stool the pain subsided, bu: 
was not completely relieved. It remained fairl 
mild, but fluctuated in intensity for the nex: 
two days. He had little appetite but when he 
drank a cup of tea about 12.00 noon on the 
day of admission the pain became steady anc 
severe. He described the pain as commencing 
in the midline just above the symphysis pubis 
and extending upwards to the epigastrium. He 
could not lie still but was not relieved by 
moving about. 

Inquiry revealed no other symptoms ot 
significance. The only abnormalities noted 
were some shortness of breath on considerable 
exertion and the presence of a right inguinal 
hernia since 1942. He was accustomed to 
wearing a truss when performing heavy work 
but did not find this necessary otherwise. 

He was an alert robust man past middle 
age, grunting with pain, and appeared to be 
in considerable distress. Temperature 98° F.., 
pulse 84, respirations 24, blood pressure 160 
100 mm. Hg. His head and neck showed no 
significant abnormalities. Chest and cardio- 
vascular system were normal on_ percussion 
and auscultation. 

The abdomen was moderately obese and 
appeared distended, particularly in the epigas- 
trium, where a_ distinct rounded, tense. 
tympanitic mass was present. There was 
tenderness over the entire abdomen. No 
localized tenderness, no other masses and no 
enlarged organs were detected. The inguinal 
rings were wide, with impulses present on 
coughing, but no hernia was actually demon 
strable. Rectal examination revealed no bowe! 
lesion. There was no blood or faces on the 
examining finger. The prostate was firm and 
slightly enlarged. 

Urinalysis: Reaction acid, S.G. 1.030 
albumin 1+, sugar absent, microscopically 3-5 
white cells per high power field and a few 
granular and hyaline casts. Hemoglobin value 
13.8 grams per 100 ml. 

Plain films of the abdomen made in threc 
positions showed a large gas bubble in the 
general region of the stomach (Fig. 1). Thi: 
was the only obvious finding, and althougl 
search was made for gas and fluid levels ir 
the remainder of the abdomen, none were 
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seen. The radiologists reported this large gas 
bubble to be in the stomach but passage of 
a Levine tube failed to relieve the distension. 
At this point the patient was prepared for 
operation and no further radiographic exam- 
inations were carried out. The preoperative 
c‘agnosis was “acute intestinal obstruction, 
possibly due to volvulus of large bowel”. 


Operative findings 


On July 7 at 10.00 p.m. the abdomen was 
dened through an upper paramedian incision 
end the empty stomach was found pushed 
rward against the anterior abdominal wall 
y a large tympanitic mass filling most of the 
‘sser sac. Because of the patient’s obesity, it 
as impossible to identify the contents of the 
‘sser sac until the gastrohepatic omentum was 
pened. It then became obvious that the dis- 
ended bowel in the lesser sac included the 
cecum and a considerable portion of the 
ascending colon together with about 10 inches 
(25 cm.) of the terminal ileum. This loop of 
bowel entered the lesser sac through the fora- 
men of Winslow. The mesocolon was intact. 
The cecum was distended to about 6 inches 
(15 cm.) in diameter. Enterostomy was per- 
formed and the colon decompressed. The 
enterostomy was then closed and the hernia 
was reduced without difficulty. With the 
cecum restored to the right lower quadrant 
it did not seem feasible to perform any further 
manceuvre to prevent recurrence of the 
hernia. It felt that there would be 
sufficient general adhesion formation to pro- 
vide some fixation in the position in which the 
organs were left at the conclusion of laparo- 
tomy. A considerable portion of the very obese 
greater omentum was resected to facilitate 
closure of the abdominal wound. 


was 


The patient’s postoperative course was quite 
stormy and he required Wangensteen suction 
and intravenous therapy for a number of days. 
Later in his postoperative course he developed 
an extensive wound infection which required 
removal of most of the skin sutures for 
drainage. Secondary suture of the skin was 
carried out on August 7, and he was finally 
discharged, after six and one-half weeks in 
hospital, on August 22. He was seen again in 
the outpatient department on August 31. He 
had no gastrointestinal symptoms but showed 
some weakness of his abdominal wall at the 
site of the incision. This was causing no 
symptoms and no further treatment was con- 
templated at that time. 
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DIsCUSSION 


This case in retrospect appears fairly 
typical. There was a clear-cut history of 
bowel obstruction, and it was appreciated 
that with the rather atypical history and 
x-ray findings some one of the rarer causes 
of intestinal obstruction was probable, The 
radiographs did not present the typical 
appearance of gas-filled loops of bowel 
occupying the lesser sac, as described by 
Cimmino, but the fact that a Levine tube 
inserted in the stomach failed to decom- 
press the patient's abdomen should have 
suggested to us that the gas was in fact 
behind the stomach. In this case there was 
an obvious intestinal obstruction, and lap- 
arotomy for relief of the obstruction was 
clearly indicated, so further attempts at 
radiographic diagnosis were not considered. 


SUMMARY 


Hernia into the lesser sac through the 
foramen of Winslow is a rare form of inter- 
nal hernia. Less than 80 cases have been 
reported in the world literature since 1834. 

The literature has been reviewed, and 
for completeness a supplementary biblio- 
graphy containing references to those 
papers unavailable to us is included. 

Etiology, diagnosis, and treatment are 
discussed briefly, and one case is reported. 
This was the case of a 63 year old male 
who was successfully operated on after 
nearly three days of obstructive symptoms. 

Diagnosis of this hernia is usually made 
at laparotomy for intestinal obstruction, but 
can sometimes be made preoperatively with 
the aid of suitable radiographic examina- 
tion. 


REFERENCES 


. Arp, I.: A companion in surgical studies, 2nd 
ed., E. & S. Livingstone, Ltd., London, 
1957, p. 662. 

2. BLANDIN, P.-F.: Traité d’anatomie topogra- 
phique, ou anatomie des régions du corps 
humain, 2nd ed., Germer-Bailliére, Paris, 
1834, p. 680 (quoted by Smoot?'). 

3. Case, J, T. AND Upson, W. O.: Roentgenologic 
aspects of various type of hernia, J. A. M. A., 
87: 891, 1926. 

. Cimino, C, V. AnD SHOLEs, D. M., Jr.: Gas 
in the lesser sac in perforated peptic ulcer, 
Am. J. Roentgenol., 68: 19, 1952. 

5. Cimmino, C. V.: Lesser sac hernia via the 
foramen of Winslow; case report, Radiology, 
60: 57, 1953. 





212 


6. Dorian, A. L. AND STEIN, G. N.: Hernia 
through the foramen of Winslow; report of 
case with preoperative roentgen diagnosis 
and successful surgical management, Sur- 
gery, 35: 795, 1954. 

7. HOLLENBERG, M. S.: Radiographic cape 
of hernia into the lesser peritoneal sac 
through the foramen of Winslow; report 
of a case, Surgery, 18: 498, 1945. 

8. Jackson, B. H.: Hernia of small intestine into 
lesser peritoneal cavity; report of case, Am. 
J. Surg., 8: 1065, 1930. 

LAVARDE, J. AND CHEVRET, R.: Contribution a 
l’étude radiologique des occlusions, hernie 
étranglée de hiatus de Winslow, Presse 
méd., 57: 562, 1949 (quoted by Dorian 
and Stein®). 

SmLveRSTONE, M.: Hernia through foramen of 
Winslow, Lancet, 2: 786, 1939. 

Smoot, J. L.: Hernia through the foramen of 
Winslow, Ann. Surg., 136: 1040, 1952. 


St. Joun, E. G:. Herniation through the fora- 
men of Winslow, Am. J. Roentgenol., 72: 
222, 1954. 


Supplementary list of references subsequent to 
1939 but not consulted during the preparation of 
this paper, and not included in the a Pa 
of the papers listed above. 


13. Bercer, J. S. AND Packer, I.: Hernia through 
the foramen of Winslow, Virginia M. 
Month., 83: 158, 1956. 

14, Cutten, T. H.: Herniation of acutely inflamed 
Meckel’s diverticulum through the foramen 


of Winslow, Arch. Middlesex Hosp., 4: 278, 
1954. 

15. Detrio, J. M. A.: Hernia de hiatus de Win- 
slow (de gran _presuncion) — reduccion 
espontanea (Probable hernia of foramen of 
Winslow), Bol. y trab. Acad. argent. cir., 
36: 14, 1952. 

16. La Sava, A. J.: Mesenterio comin parcial. 
Obstruccion intestinal por hernia interna 
a través del hiatus de Winslow (Partial 
common mesentery. Intestinal obstruction 
due to internal hernia through the hiatus 
of Winslow), Prensa méd. argent., 42: 956, 
1955. 

17. La Sava, A. J.: Obstruccion intestinal por 
hernia interna a través del hiatus de Win- 
slow (Intestinal obstruction caused by in- 
ternal herniation through the foramen of 
Winslow), Rev. brasil. gastroenter., 7: 197, 
1955. 

18. Lewis, J. N.: Hernia through the foramen of 
Winslow, Brit. M. J., 2: 1511, 1949. 

19. QueNnu, J.: Radiodiagnostic de la hernie de 
Vhiatus de Winslow, Mém. Acad. chir., 75: 
171, 1949. 

20. Rennie, J. G.: Hernia into the foramen of 
Winslow; report of case, West Virginia M. 
J., 46: 179, 1950. 

21. Roserts, P. A. L.: Hernia through the foramen 
of Winslow, Guy’s Hosp. Rep., 102: 253, 
1953. 

22. Earp, N. ve S.: Hernia do foramen de Win- 
slow (Hernia into the foramen of Winslow), 
An. paulist. med. e cir., 69: 347, 1955. 


CANADIAN JOURNAL OF SURGERY 


RESUME 


Les hernies 4 travers hiatus de Winslow son 
trés rares; la littérature ne compte qu’une ving 
taine de publications sur le sujet. I] est 4 signale 
que la premiére observation remonte 4a 1834, e 
que quelques auteurs réussirent 4 en faire | 
diagnostic avant l’intervention. 

Ce syndrome se rencontre plus fréquemmen 
chez les hommes que chez les femmes. I] sembk 
que certaines malformations congénitales en soien 
les principaux facteurs étiologiques. Telles, |: 
persistance d’un mésentére commun tout le lon; 
du tractus intestinal, absence de soudure di 
mésocolon droit 4 la paroi abdominale postérieure 
une largeur excessive du hiatus de Winslow, w 
mésentére anormalement long ou enfin (factew 
récemment invoqué par Hollenberg) un_ lob« 
hépatique droit de grandeur anormale qui aiderai 
le caecum A glisser vers le hiatus de Winslow. 

La symptomatologie est celle d’un iléus, sans 
caractéristiques. Le diagnostic différentiel est 
évidemment trés difficile et n’est, souvent, possible 
qu’a lopération. Le traitement est toujours chirur- 
gical. Les manoeuvres que l’opérateur devra en- 
visager sont: (1) la réduction par simple traction 
de la hernie; (2) l’entérostomie en vue de décom- 
primer, si besoin est; (3) la dilatation des bords 
du hiatus, qui devra se faire prudemment du bout 
du doigt; (4) Youverture du sac en passant a 
travers le ligament gastro-colique ou le ligament 
gastro-hépatique. La mobilisation du duodénum 
en vue d’élargir Vorifice herniaire est ici trop 
complexe. 

Le cas que présentent les auteurs est celui d’un 
homme de 63 ans qui souffrait, 4 l’admission, de 
douleurs intestinales et de constipation depuis 60 
heures. La douleur siégeait sur la ligne médiane 
entre la symphyse pubienne et l’épigastre. Le 
patient n’avait aucun antécédent pathologique; il 
présentait une température 4 98° F. et un pouls 
a 84. L’abdomen était trés distendu et tympanique, 
surtout dans sa moitié supérieure. Des radio- 
graphies a vide, prises dans trois positions montré- 
rent une volumineuse ombre gazeuse dans _ la 
région gastrique mais rien d’autre. On soupconna 
un volvulus du gros intestin et l’intervention 
d’urgence fut décidée. 

Une laparotomie paramédiane permit de trouver 
l’estomac vide et repoussé contre la paroi antérieure 
par une énorme masse intestinale. Aprés avoi! 
ouvert le ligament gastro-hépatique, on put recon- 
naitre que ce paquet, formé du cecum, du colon 
ascendant et d’une partie du gréle, était étranglé 
dans hiatus de Winslow. On pratiqua une entéros- 
tomie de décompression, ce qui permit une réduc- 
tion relativement aisée. On ne fit aucune manoeuvre 
spéciale en vue de fixer les anses intestinales en 
place, comptant sur la création des adhérences 
post-opératoires habituelles. 

Les suites furent assez compliquées: une aspira- 
tion continue due étre installée et maintenue 
pendant plusieurs jours; de plus la plaie abdominale 
sinfecta et il fallut enlever la plupart des points 
de suture. Une deuxiéme suture dut étre exécutée 
un peu plus tard. Le malade finit par se rétablir 
cependant, et jouit maintenant (trois ans aprés) 
d’une bonne santé. 
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MALAKOPLAKIA 


MALAKOPLAKIA: REPORT OF A CASE* 


N. C. CARRUTHERS, M.D., Toronto 


HE TERM MALAKOPLAKIA was introduced 
hy von Hanseman in 1903. The disease was 
first described by Michaelis and Gutman in 
1902. To date, 69 cases have appeared in 
the literature. 


Case REPORT 


Mr. W.W., aged 62, was first admitted to 
Sunnybrook Hospital on March 25, 1958, 
with complaints of backache, urinary fre- 
cuency, dysuria, and terminal hematuria of 
{ve years’ duration. He had a history of latent 
syphilis in 1940, perforated peptic ulcer in 
1943, and recurrence of ulcer symptoms in 
i951. 


Fig. 1.—Lower power microscopic view through 
a plaque showing associated cystitis. 


Physical examination was essentially nega- 
tive. Digital examination of the prostate 
revealed slight, benign enlargement. Labor- 
atory findings were normal except for the 
growth of E. coli in the urine culture. Intra- 
venous pyelography showed a smooth de- 
formity of the left middle calyx considered 
to be due to a cyst. 


At cystoscopy, several raised plaque-like 
areas were seen within the bladder and at the 
vesical neck; the prostate was enlarged. On 
April 1, 1958, transurethral resections of the 
prostate and the plaques were carried out. 


°From the Department of Urology, Sunnybrook 
Hospital, Toronto. 


Fig. 2.—High power microscopic view showing 
large macrophages. 


The pathologist reported: “Sections of tissue 
from urinary bladder show a granulomatous 
inflammatory reaction with masses of closely 
packed, large, oval and polygonal, eosinophilic 
macrophages filling and widening the tunica 
propria. The large cells have a _ granular 
cystoplasm and many contain basophilic and 
some eosinophilic double-ringed structures 
which superficially resemble yeast forms of 
fungi. These are the so-called calcospherites 
as seen in malakoplakia. Only fragments of 
mucosa are present on the surface. Clusters 
of lymphocytes, a few plasma cells, and some 


Fig. 3.—High power microscopic view showing 
several calcospherites or Michaelis-Gutman bodies. 
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hzmosiderin pigment are present in the base 
of the tunica propria”. The pathological diag- 
nosis was: “Malakoplakia of urinary bladder, 
bladder neck, and prostatic ducts” (Figs. 1, 
2, and 3). 

The patient was discharged on April 14, 
1958, after an _ uneventful postoperative 
course and was readmitted on July 29, 1958, 
for follow-up examination. There were no 
urinary complaints but cystoscopy showed two 
new plaques on the bladder floor, and the 
urine cultured a heavy growth of E. coli. 
Sulfonamide therapy was given and arrange- 
ments were made for fulguration of the 
plaques after a three-month interval. 


DISCUSSION 


The lesions of malakoplakia may affect 
any part of the urinary tract including 
renal and prostatic parenchyma and may 
even be found in the extra-urinary tissues 
as reported by Scott and Scott.® Females 
are more commonly affected than males in 
the ratio of 4:1. The highest incidence of 
cases is in the 40 to 49 year group. 

The etiology of malakoplakia is obscure. 
The patients usually have chronic disease 
and urinary tract infection. A tuberculous 
etiology has been suggested and King® 
reports success with anti-tuberculosis ther- 
apy in one case. 

Pathologically, the lesions are benign 
granulomata consisting of discrete pinkish, 
raised, and usually small plaques, Micro- 
scopically, the plaques are characterized by 
collections of histiocytes (von Hanseman 
cells) containing Michaelis-Gutman bodies 
or calcospherites. These may be mistaken 
for Cryptococcus neoformans but can be 
differentiated by demonstration of calcium 
and iron, using trichrome methylene blue 
and von Kossa stains. 

Treatment has been by fulguration and 
has been generally successful. Urinary in- 
fection should be cleared, if possible. One 
fatal case was reported by Scott and Scott. 


SUMMARY 


An additional case of malakoplakia in- 
volving bladder, bladder neck, and prostate 
is presented. Lesions recurred after a three 
month interval. Attention is drawn to this 
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disease as a cause of hematuria to be dis- 
tinguished from malignancy in the urinary 
tract. 
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RESUME 


On rapporte le cas d’un homme de 63 ans, qui 
souffrait de douleurs lombaires, de dysurie et 
dhématurie, L’examen général ne dénote rien, la 
prostate est trés légérement hypertrophiée. Les 
épreuves de laboratoire sont normales sauf la 
culture durine qui montre la présence de coli- 
bacille. A la pyélographie intraveineuse, on trouve 
une légére déformation du calice moyen gauche. 
La cystoscopie permet de voir plusieurs plages 
surélevées sur le col vésical, la prostate est hyper- 
trophiée. Des résections transuréthrales de la pros- 
tate et de ces plages sont faites. L’examen histo- 
logique conclut a des lésions malacoplasiques de 
la vessie, du col vésical et des canaux prostatiques. 
Les suites opératoires furent bonnes mais de 
nouvelles plaques apparurent trois mois plus tard. 
L’étiologie de cette affection est obscure. Les 
femmes sont plus touchées que les hommes, dans 
un rapport de 4 a 1. Microscopiquement, les 
plaques sont constituées par des amas _histiocy- 
taires. Le traitement est l’étincelage de toutes les 
lésions, si cela est possible. 
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STERNAL FRACTURES 


POSITIVE PRESSURE REDUCTION OF FRACTURES OF THE STERNUM 


LUKE TESKEY, JR., M.D.,* Toronto 


SINCE THE PUBLICATION by Avery, Morch 
and Benson of their method of reduction of 
he stove-in chest by “hyperventilation”, the 
uthor has wondered whether some sternal 
‘ractures could be reduced by producing 
one incident of increased intrathoracic 
wressure. Transverse fractures of the 
ternum seem to meet the requirements. 
[wo cases are presented which illustrate 
‘hat these transverse fractures of the 
‘ternum may be reduced by one incident 
increased intrathoracic pressure, and 
that such reduction of these fractures is 
table and maintained without fixation. 


CasE 1 (Fig. 1).—Mr. A.P., aged 73, was 
idmitted to the Northwestern General Hos- 
pital, Toronto, on November 7, 1957, after a 
car accident. Together with his fracture dis- 
location of the sternum, he suffered fractures 
of the 2nd, 3rd and 4th left ribs and a 
fractured left patella. On the day of admission 
the fracture of the sternum was reduced by 
induction of general anzsthesia, positive pres- 
sure being applied through the intubation tube 
by pressure on the gas bag. The reduction was 
stable and the mechanics of the chest greatly 
improved. No fixation was used. Unfortunately 
no post-reduction films were obtained. The 
following day, because of increasing mucus, a 
bronchoscopic aspiration was carried out. The 
next day, November 9, the patient’s respira- 
tion was still laboured and a tracheotomy and 
chest wiring were performed to stabilize the 
stove-in chest. The clinical picture improved 
until November 11, when he developed a bout 
of coughing followed by shock and death in 
spite of multiple transfusions. Post-mortem 
examination revealed a rupture of the arch of 
the aorta, which was arteriosclerotic. 


Case 2 (Fig. 2).—Mr. G.M. was admitted 
after a blow on the chest from a piece of 
lumber thrown from a power saw. This man 
was in such acute distress that he could not 
lie down, and was almost violent because of 
a mild anoxia. The deformity was palpated 
and a radiograph obtained. 

On seeing this radiograph (Fig. 2) the 
author resolved to try to increase the intra- 


*Surgical Staff, Northwestern General Hospital, 


Toronto. 


Fig. 1.—Case 1. Radiograph showing fracture 
dislocation of the sternum on admission to hospital. 


thoracic pressure without the aid of machinery. 
The manceuvre of forced total inspiration fol- 
lowed by forced expiration against the closed 
mouth and nose came to mind, and was tried. 

The fracture was infiltrated with 2 c.c. of 
cyclaine. In seconds, the pain was relieved and 


Fig. 2.—Case 2. 
to hospital. 


Radiograph taken on admission 
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Fig. 3.—Case 2. Post-reduction radiograph. 


the patient became co-operative. He was in- 
structed to take as big a breath as he could, 
then to close his mouth, to pinch his nose and 
attempt to breathe out. The fracture was 
reduced and the deformity was no longer 
palpable. The post-reduction radiograph is 
shown (Fig. 3). No fixation was required, the 
position did not deteriorate and the patient 
resumed work in about one month. 


The principle of positive pressure is new 
to treatment of chest injuries. It is very 
effective and can be produced: (a) by 
maximum inspiration followed by forced 
expiration against the resistance of the 


closed mouth and pinched nose (the 


OPERABLE HERZLEIDEN. Einfiihrung in Klinik, 
Diagnostik und Operationsméglichkeiten (Oper- 
able Heart Conditions. An Introduction to Clin- 
ical Features, Diagnosis and Scope of Operation). 
J. Jacobi and M. Loeweneck, Hamburg. 175 
pp. Illust. Georg Thieme Verlag, Stuttgart, 
W. Germany; Intercontinental Medical Book 
Corporation, New York, 1958. $11.40. 


With the rise of cardiac surgery, it has become 
increasingly important for the general prac- 
titioner to recognize which cases should be 
referred to a surgeon. This will of course con- 


Vol. £ 


Valsalva manoeuvre ); (b) by the anzsthe- 
tic machine after intubation. 

It is hoped that the simple method of 
local infiltration followed by the simple 
manoeuvre outlined may become a useful 
method of treating transverse fractures o! 
the sternum. 


SUMMARY 


A new method of reducing fractures o! 
the sternum is presented. This method 
should be tried before open operations ar« 
embarked upon. 
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RESUME 

Deux cas sont présentés dans lesquels unc 
fracture transversale du sternum a pu étre ré- 
duite par une simple augmentation de la pression 
intra-thoracique. 

Le premier cas est celui d’un homme de 73 
ans hospitalisé aprés un accident d’automobik 
pour des fractures de cétes et du sternum. Cett 
derniére fut réduite sous anesthésie générale avec 
intubation par création d’une pression positive 
dans l’appareil. La réduction était stable et aucune 
fixation ne fut nécessaire. 

Dans le second cas il s’agit d’un patient qui 
avait regu un bloc de bois sur le thorax. I] présen- 
tait une fracture sternale avec grosse déformation. 
On procéda a une anesthésie locale du foyer et l’on 
fit inspirer le malade aussi profondément que pos- 
sible: puis, bouche et narines fermées, on lui fit 
faire ie efforts d’expiration. Cette manoeuvre 
suffit 4 assurer une réduction stable. 

Cette méthode simple est efficace: il est intéres 
sant de la connaitre car elle peut étre de la plus 
grande utilité dans les traumatismes du thorax. 


stitute only a small proportion of the cases 
in his care, and after operation they will revert 
to his care. The present work by Jacobi and 
Loeweneck of Hamburg is designed purely for 
the general physician. It is intended to teach 
him the scope of modern cardiac surgery, and 
to give him indications of the selection of 
suitable patients and the diagnostic aids which 
need to be employed. Hence, details of opera- 
tions are briefly described, while differentia! 
diagnosis and clinical features of the various 
conditions are mentioned in some detail. 
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INSTRUCTIONS TO CONTRIBUTORS 


CANADIAN JOURNAL OF SURGERY 


All communications concerning this Journal 
should be marked “Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5. 

The Journal is published quarterly. Subscrip- 
tion is $10 per year. (It would be greatly appre- 
ciated if subscribers would please add bank 
exchange to their cheques.) 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 


Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 


Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 

References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author's name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 


name; title of book; title of publishing 
house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 

A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub- 
mitted on a separate sheet of paper. Illustra- 
tions should not be rolled or folded. 


Language 

It should be clearly understood that con- 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 
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BOOK REVIEWS 


(See also pages 137, 199, 207 and 216) 


OPERATIVE SURGERY. Volume 7. Breast and 
Genito-Urinary System. Edited by Charles Rob 
and Rodney Smith, 273 pp. Illust, Butterworth 
& Co. (Canada) Limited, Toronto, 1958. $21.50. 


The arrival of Volume 7 of this already well- 
received series marks the last but one of this 
reference work in operative surgery. It is de- 
voted to breast and genito-urinary surgery. 

The section dealing with the former will 
have wide appeal amongst general surgeons; 
it includes minor as well as major procedures. 
The account of radical mastectomy is particu- 
larly good and should be read by all general 
surgeons. It shows in detail what is expected 
in this all too common dissection. There is 
wide diversity of opinions and practice in 
regard to this operation; one probable factor 
is the variety of results obtained by different 
operators. This analysis serves to remind all 
surgeons of the completeness and radical na- 
ture of the operation. 

A long section deals with the less common 
mammaplasty and might be better included 
under the section dealing with plastic surgery. 

Genito-urinary surgery is covered in the re- 
maining 275 pages and constitutes a veritable 
textbook in itself. An innovation is a section 
dealing with surgery of access to the kidney 
as distinct from renal surgery itself. Routes 
and their uses are clearly demonstrated. 

The remainder of this chapter deals with all 
the common procedures on each area of in- 
terest to the urologist. The drawings are done 
with the same clarity as in previous volumes— 
the text is concise but adequate and is well 
co-ordinated with the illustrations, so that it 
is not necessary to turn to other pages to 
follow the contents quickly. This volume only 
serves to emphasize once more the value and 
completeness of the series; the reviewer has 
no hesitation in recommending it to all sur- 
geons. 


OPERATIVE SURGERY. Volume 8. Neurosurgery, 
Eyes, Ear, Nose and Throat. Edited by Charles 
Rob and Rodney Smith, London, England. 196 
pp. Illust. Butterworth & Co. (Canada) Limited, 
Toronto, 1958, $19.50. 


The appearance of Volume 8 completes this 
monumental work on operative surgery, written 
throughout with a view to serving the needs 
of the general surgeon rather than the specialist 
in any one field. It is therefore understandable 
that the section on neurosurgery should be 
abbreviated to a few emergency procedures 


such as depressed fractures of skull, penetrating 
brain injuries and extradural and _intradural 
hemorrhage. The inclusion of trigeminal sen- 
sory-root injection is a little more difficult to 
appreciate. 

The second section, dealing with ophthal- 
mology, includes many procedures which cer- 
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tainly do not fall within the sphere of interest 
of general surgeons. The surgery of retin: | 
detachment, surgery of the ocular muscles, an | 
cataract surgery are the province of specialis‘s 
in ophthalmology in this country. 

Part Three deals with ear, nose and throit 
problems. What has been said before applics 
here too, in that few of the problems discusse | 
will interest the general surgeon and very fe 
are emergency operations. This section, how- 
ever, will have a great appeal to the specialist 
in this field and perhaps as a reference woik 
for students at the resident level. 

The same concise format is followed throug):- 
out as in the previous seven volumes. The 
illustrations are helpful and accurate and point 
up the essential features of the subjects. The 
style is entirely delightful and this volume 
should be of special interest to workers in 
these particular fields. 


BASES PHYSIO-BIOLOGIQUES ET PRINCIPES 
GENERAUX DE REANIMATION  (Physio- 
Biological Bases and General Principles of Re- 
animation). H. Laborit. 273 pp. Illust. Masson 
& Cie., Paris, 1958. 


Dans ce traité, auteur expose les principes 
généraux gouvernant la régulation des proces- 
sus vitaux, de la cellule 4 l’organisme entier, 
régulation basée sur léquilibre physico-chi- 
mique entre le milieu intérieur et le milieu 
intra-cellulaire. Toute agression est capable de 
perturber cet équilibre et d’en dee une 
série de réactions dont l’ensemble revét une 
forme unique quelles que soient les lésions 
spécifiquement en cause. L’étude de ces per- 
turbations réactionnelles et les mesures théra- 
peutiques visant 4 leur correction font objet 
de l’aggressologie et de la réanimation. 

La cellule, siége de phénoménes métabo- 
liques, est le point de départ des changements 
réactionnels. Conséquemment les corrections 
nécessaires devront s’adresser aussi bien a la 
cellule qu’au milieu intérieur qui lui sert 
d'intermédiaire avec le milieu extérieur. 

La formation d’ions H+ 4 partir des proces- 
sus métaboliques intracellulaires, leur mobilisia- 
tion par le svstéme cardio-vasculaire et leur 
élimination par voies pulmonaire et rénale cou- 
stituent lidée dominante de |’ouvrage. Revue 
étant faite des phénoménes oxydo-réducti!s 
cellulaires sous leur aspect bioélectrogénétique 
et biochimique, l’auteur analyse leur régulation 
en faisant ressortir importance du rejet con- 
stant du sodium et de la réintégration cellulaiie 
du potassium. La réanimation devra donc as- 
surer la protection des systémes dont dépendent 
la formation et ]élimination de Vion H-: 
protection des processus métaboliques pir 
apport de substrats oxydables, protection cu 
systéme respiratoire par respiration artificiell», 
expectoration artificielle, trachéotomie, etc., 
protection de l’émonctoire rénal. Quant iu 
systéme cardio-vasculaire, la protection en se:a 
assurée par linhibition de la réaction sympi- 


(Continued on page 220) 
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In diagnostic or surgical procedures, surRiTAL sodium provides maximum conven- 
ience for the surgeon and for the anesthesiologist without sacrificing the safety 
or comfort of the patient. suritat sodium offers the OR team and the patient these 
specific advantages: rapid, smooth induction - evenly sustained surgical plane of anesthesia 
prompt, pleasant recovery - laryngospasm and bronchospasm reduced in frequency and severity 


Detailed information on suritat sodium (thiamylal sodium, Parke-Davis) is available on request. 
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thique et endocrinienne, par la réduction du 
sodium extracellulaire et la restauration de la 
masse sanguine. Cette protection peut étre 
aidée par les méthodes d inhibition réaction- 
nelle et la réduction des processus métabo- 
liques: une large place est donc réservée a 
Vhibernothérapie. Les problémes de la sénes- 
cence et de la douleur sont abordés a la lumiére 
du concept physiobiologique de la réaction a 
l’agression. 

Cette tentative d’intégration de toute la 
physiopathologie dans ce concept unitaire de la 
maladie augure peut-étre une discipline médi- 
cale nouvelle que d’autres recherches expéri- 
mentales et cliniques devront encore éprouver. 

Ce volume comporte une bibliographie in- 
ternationale trés vaste et sa forme concise et 
claire en rendent la lecture attravante. 


TO WORK IN THE VINEYARD OF SURGERY. 
The Reminiscences of J. Collins Warren (1842- 
1927). Edited by Edward D,. Churchill, Harvard 
University, Boston, Mass. 288 pp. Harvard Uni- 
versity Press, Cambridge, Mass.; S. J, Reginald 
Saunders and Company, Limited, Toronto, 1958. 
$7.95. 


This book is subtitled “The Reminiscences of 
J. Collins Warren (1842-1927)”, but it is very 
much more than the memories of a great mem- 
ber of a great family of surgeons of Boston. 
It is the story of the three stages in the de- 
velopment of surgery: before anesthesia, 
before antisepsis, and since. J. C. Warren’s 
father performed the historic operation under 
ether at the Massachusetts General Hospital on 
October 16, 1846, when the author was four 
vears old. He knew Virchow and Billroth and 
Lister, Paget and Thompson. 

There are anecdotes of how money was ob- 
tained from John D. Rockefeller, J. P. Morgan 
and Mrs. Huntington to build Harvard Medi- 
cal School. He tells of his colleagues Oliver 
Wendell Holmes, Bowditch, President Elliot, 
and Fitz who added the word “appendicitis” 
to medical nomenclature. In the modest 
sketches of the events he witnessed, the men 
he met and the dreams he made come true, 
there is the essence of history. 

Dr. Churchill, who has added immeasurably 
to the interest of the original memoirs with 
footnotes and appendices, is the present occu- 
pant of two of J.C.W.’s appointments: 
professor of surgery at Harvard and chief 
surgeon at the Massachusetts General Hospital. 

“To Work in the Vineyard of Surgery” is 
just about the whole story of surgery, told 
as only an eyewitness of those great decades 
could tell it. 


THE SURGEON’S TALE. R. G. Richardson. 256 
pp. Illust. George Allen & Unwin Ltd., London, 
1958. 25s. 


This book on the evolution of modern sur- 
gery was first planned by the publisher for 
the reader with no medical background. But 
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the author protested that so technical a subject 
demanded a little more than a basic knowledge 
of medicine for adequate comprehension. A 
compromise has resulted in a nice blend of 
story-telling and teaching, with a glossary of 
terms and extensive index of names and sub- 
ject matter. Dr. Richardson has achieved a 
book of interest to readers both within and 
without, but perhaps of most value to those 
on the fringe of the surgical profession. 

The past 100 years of surgery, from the 
discovery of anesthesia and antisepsis to open 
heart surgery and the latest attacks on cancer, 
have been traced. The book abounds in stories: 
stories of men whose contributions built sur- 
gery, stories of patients made famous by being 
the first to undergo new treatments, stories 
behind the discoveries that led to the biggest 
advances. Operative techniques are described. 
dates are given, and a wealth of fact has been 
gleaned from all the literature. For, as the 
author says, “Without the past the present is 
largely meaningless and the future cannot be 
divined.” 


MILESTONES IN MODERN SURGERY, Edited 
by Alfred Hurwitz, Professor of Surgery, Stat« 
University of New York College of Medicine, 
New York, and George A. Degenshein, Assist- 
ant Attending Surgeon, Maimonides Hospital, 
New York. 520 pp. Illust. Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Brothers, 
New York, 1958. $15.00. 


Most of this symposium consists of reprints 
of important papers which have appeared in 
the surgical literature, together with a com- 
mentary on their authors. Eleven surgical 
themes ranging from hemostasis and ans- 
thesia to cardiovascular surgery are involved, 
and in each case a few key papers are repro- 
duced in part or in whole. 

The selection ranges from Ambroise Paré 
and Spencer Wells on hzemostasis to Matas, 
Carrel, Souttar and Gross on cardiovascular 
surgery. Fleming, Kocher, Halsted, Bassini. 
Billroth, Wangensteen and others are repre- 
sented, and the book closes with an essay by 
Dunphy on changing concepts in cancer sur- 
gery, and two recent papers on the extracor- 
poreal circulation and transplantation of kid- 
nev. The whole book constitutes a good surve\ 
of important topics in the development of 
modern surgery. 


LEHRBUCH DER CHIRURGIE (Textbook ot 
Surgery). Edited by H. Hellner and_ others 
1112 pp. Illust. 2nd ed. Georg Thieme Verlag 
Stuttgart, W. Germany; Intercontinental Medica 
Book Corporation, New York, 1958, $20.00. 


In 1957, the first edition appeared of a tex! 
on surgery with contributors from many Ger 
man and Swiss university centres. Within 1$ 
months of this first edition, a second one has 
been found necessary; this suggests two things. 
that the text has been very well received in 
German-speaking quarters and that the team 
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headed by Hellner, Nissen and Vossschulte is 
determined to keep the work up to date. In 
their preface the authors point to the fact that 
natomical boundaries of surgery have now 
een reached, and advances will be dependent 
on findings in applied physiology. They have 
therefore laid stress on applied physiology and 
‘unctional pathology in their text, with exclu- 
sion of anatomical detail and details of surgical 
techniques. The result is a readable and up- 
io-date text. That the world literature has been 
carefully studied is indicated in particular by 
the chapter on cardiac surgery by Koncz, in 
‘hich Canadian and American work receive 
ue consideration. Any German-speaking physi- 
cian looking for a one-volume review of the 
vhole of surgery should find his requirements 
net by this beautifully produced and well 
llustrated German text. 


A(LLGEMEINE UND SPEZIELLE CHIRUR- 
GISCHE OPERATIONSLEHRE (Textbook of 
General and Special Operative Surgery. Volume 
I, Parts I and II). Edited by Gerd Hegermann, 
Erlangen. 420 and 747 pp. IIlust. 2nd ed. 
Springer-Verlag, Berlin, W. Germany, 1958. 
DM. 496 (Parts I and II). 


\ ten-volume set on surgery was published 32 
vears ago, after the First World War, by 
Professors Kirschner and Nordmann. At that 
time it caused a great sensation because it was 
the first such large publication in the general 
medical and surgical field, Today, three decades 
later, the first and second volumes of Dr. 
Kirschner’s surgical work have been re-edited 
by Dr. Gerd Hegermann, professor of surgery 
at Erlangen and issued in a_ considerably 
revised form. 

During these decades every branch of sur- 
gery, as well as its fundamental tenets, have 
altered. Not only concepts of narcosis, anti- 
sepsis, and surgical techniques, which ap- 
peared modern in Dr. Kirschner’s first edition 
and were based on the experiences of the First 
World War, have changed significantly, but 
also their fundamentals. Altered as well are 
normal pathological anatomy, physiology, and 
phvsiological danas. Hegermann has re- 
edited the first two volumes of this work on 
a new basis. The two volumes deal with 
general surgery. The first deals with the most 
recent developments in plastic surgery, neuro- 
surgery, bone surgery, and other special 
branches of surgerv. The second volume dis- 
cusses general and local anzsthesia, burns, 
hemorrhage, transfusions, surgical infections, 
shock, thrombosis, and the dangers of surgical 
interference. Both volumes are augmented by 
verv attractive, intelligible new illustrations, 
whose execution far surpasses that of the first 
edition. 

Hegermann cites in the foreword the prin- 
ciple which Kirschner had expressed in the first 
edition, namely that the surgeon ought to 
operate not on what is technically operable 
but on what may and must be operated upon. 
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TUMOR SURGERY OF THE HEAD AND NECK. 
Robert S. Pollack, Clinical Instructor in Surgery, 
Stanford University School of Medicine, San 
Francisco, California. 101 pp. Illust. Lea & 
Febiger, Philadelphia; The Macmillan Company 
of Canada Limited, Toronto, 1957. $5.00. 


In this concise handbook, the author takes for 
granted that his readers have achieved basic 
surgical knowledge and are competent to per- 
form a standard radical neck dissection. He 
then describes briefly but accurately most of 
the other routine surgical procedures utilized 
in the management of oral cancer, carcinoma 
of the larvnx, salivarv gland lesions, and thv- 
roid carcinoma. The operations are clearly 
illustrated by line drawings. The indications 
for surgical treatment and/or irradiation are 
discussed in a very sensible fashion, indicating 
that the author takes a reasonable and humane 
position in regard to the respective roles of 
these types of treatment. 

Although this book does not claim to present 
anything new or original, it certainly succeeds 
in giving an accurate summary of a small but 
important branch of surgical care. 





Books Received 


Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues. 


Atlas of Technics in Surgery. John L. Madden, 
New York Medical College, with 62 contributing 
authors, 648 pp. Illust. Appleton-Century-Crofts, 
Inc., New York. 1958. 


Leistungen und Ergebnisse der Neuzeitlichen 
Chirurgie. Emil K. Frey zum 70, Geburtstag 
(Achievements and Results in Modern Surgery. 
Dedicated to Emil K. Frey on his 70th Birthday). 
339 pp. Illust. Georg Thieme Verlag, Stuttgart, W. 
Germany; Intercontinental Medical Book Corpora- 
tion, New York, 1958. $20.00. 


Management of Abdominal Operations, Edited 
by Rodney Maingot. 2nd ed. Vol. II. 1326 pp. 
Illust. The Macmillan Company, New York; Brett 
Macmillan Ltd., Toronto, 1957. $32.00. 


The Management of Emergencies in Thoracic 
Surgery. John Borrie, University of Otego Medical 
School, New Zealand. 340 pp. Illust. Appleton- 
Century-Crofts, Inc., New York, 1958. 


Notes de Techniques Chirurgicales de la Presse 
Médicale (Notes on Surgical Techniques from La 
Presse Médicale. Collected by Lucien Leger. 318 
pp. Illust. Masson et Cie, Paris, 1958. 3.800 Fr. fr. 


Treatment of Breast Tumors. Robert S. Poliack, 
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Heidelberg, W. Germany. 1958. DM 496.— for 
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L’HISTOIRE DE LA CHIRURGIE CANADIENNE 


SIR WILLIAM HALES HINGSTON 
(1829 - 1907) 


EDOUARD DESJARDINS, M.D., F.R.C.S.[C], F.A.C.S.,* Montréal 


L'uisrorRE de la chirurgie canadienne 
commence a Montréal avec William H. 
Hingston; il est un des premiers chirurgiens 
dont la renommée ait dépassé les limites 
du pays. 

Né en 1829, l'année de la naissance de 
Theodor Billroth, de Meissner, de Lance- 
reaux, de Lefort, de Setchenow, le pére de 
la physiologie russe, de Jules Parrot, 
William Hingston a eu une carriére fruc- 
tueuse et il a brillé dans tous les domaines: 
chirurgie, enseignement, direction univer- 
sitaire, politique et haute finance. 

I] vit le jour, le 29 juin 1529, sur une 
ferme du Bas-Canada. Son pére, Samuel 
James Hingston, était un lieutenant a la 
retraite de l'armée impériale. Originaire du 
Comté de Cork, en Irlande, Samuel James 
était venu au Canada en aout 1805, avec 
le 100e régiment d’infanterie. Las de la vie 
militaire, i] quitta ’armée en 1818 et, quel- 
ques années plus tard, il obtint de la 
Couronne un lopin de terre situé sur les 
bords de la riviére Chateauguay, a proxi- 
mité de la frontiére américaine, en un 
endroit appelé Hinchinbrooke. Samuel 
James menait lexistence dorée du fermier- 
gentilhomme et il consacrait plus de temps 
a la chasse et a la péche qu’a la conduite 
de ses affaires, si bien qu’a sa mort, survenue 
en 1831, il ne laissa 4 ses héritiers qu'un 
patrimoine amoindri et grevé de dettes. 

Sa veuve, durement éprouvée, nen réussit 
pas moins a élever dignement les cing 
petits, privés prématurément de leur pére. 
Elle parvint, par une sage administration, a 
récupérer une partie des biens engagés et a 
maintenir en équilibre instable le budget 
familial. Le courage de la mére modela 
lesprit de ses enfants et les habitua aux 
actes de sacrifices et de renoncement. 

William recut 4 Técole rurale, ses pre- 
miéres legons, Personne ne savait alors qu'il 
était léléve d'un professeur qui devait 


*Professeur de chirurgie 4 Université de Montréal. 





Fig. 1.—Sir William Hingston. 


devenir, en Angleterre, un grand financier 
et s appeler Sir John Ross. 

Cette rencontre imprévue d'un maitre 
hors-pair et d'un éléve réceptif et travail- 
leur donna les résultats inévitables d'un 
succés scolaire sans précédent. 

Ross, conscient de la valeur de William, 
insista auprés de Madame Hingston, pour 
quelle envoyat son fils poursuivre ses 
études au Collége de Montréal, ce qu'elle 
fit et qui s'avéra de bon aloi. Bien que 
lenseignement fit au Collége donné en 
majeure partie en langue francaise, William 
arriva toujours au premier rang de _ ses 
classes et se mérita tous les prix. 

La voie facile n’était pas celle que Dieu 
avait tracée pour William Hingston. Aprés 
deux années passées au Collége, les 
finances familiales redevinrent a la baisse et 
la mére, avec désespoir, apprit 4 son fils 
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Fig. 2.—Le docteur Hingston a la salle d’opérations. Pein- 
ture de Charles Franchére, 1905. (Collection de |’Hétel-Dieu 


de Montréal. ) 


quil devrait quitter le Collége, 4 moins 
quil ne se destinat a la prétrise. William lui 
répondit avec la droiture que lon remar- 
quera demain chez [homme mir: “Mother, 
I would certainly feel very happy and very 
honoured if God were to call me to the 
priesthood, but I am too young to make 
such a decision, If, therefore, you require 
a decisive answer, it will have to be no”. 

Le lendemain, il quitta le Collége de 
Montréal. Dévoré du feu de la connais- 
sance, il se mit en quéte d'un moyen pour 
parvenir 4 ses fins. I] trouva bientét une 
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place d’apprenti-pharmacien, ou, 
moyennant un dur labeur quoti- 
dien, il obtenait gite et nourri- 
ture. Le jour, il aidait l’apothi- 
caire et, le soir, il se plongeait 
dans l’étude des textes que ses 
anciens maitres de St-Sulpice lui 
fournissaient et que, gracieuse- 
ment, ils corrigeaient. 

Sous une direction aussi avisée, 
réléve fit des progrés de géant 
et acquit rapidement le droit 
dentrer 4 l'Université. 

Il sinscrivit 4 McGill, d’abord 
en pharmacie, puis en médecine. 
Il y fit des études sérieuses et 
réussit, en 1851, 4 obtenir son 
doctorat en médecine. I] était 
agé de 22 ans; aussi, conscient 
de son insuffisance scientifique, 
il décida d’aller puiser aux sources de 
lenseignement médical supérieur. I] s’em- 
barqua donc pour lEurope, ot il vécut 
deux ans acharné au travail, vivant frugale- 
ment comme un ascete. 

William Hingston faisait son apprentis- 
sage a la spartiate, prét a tout renoncement 
pour arriver 4 acquérir la science néces- 
saire; quarante ans plus tard, soit en 1892, 
le doyen Hingston le faisait comprendre 
aux finissants de Ecole de Médecine et de 
Chirurgie de Montréal: “Souvenez-vous 
toujours et dans toutes les circonstances, 
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: Fig. 3.—Reproduction d’un extrait du registre des opérations pour l'année 1872 de 
!’Hotel-Dieu de Montréal. Protocole opératoire du premier cas d’ablation totale de la langue et 
du maxillaire inférieur pour cancer. 
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que la médecine est un sacerdoce. Pour 
lexercer, il faut de la science, beaucoup 
de science; mais, quelque science que vous 
possédiez, vous ne serez jamais de bons 
médecins si vous n’y ajoutez l’autorité de 
qualités morales supérieures’. 

En ce milieu du XIX¢ siécle, il fallait se 
déplacer pour apprendre, car la science 
était sporadique. L’anatomie et la technique 
étaient le fort de I’Italie et de la France; 
la pathologie et lhistologie, de ’Allemagne 
et de lAutriche. La chirurgie gastro-intes- 
tinale brillait en Autriche, l’antisepsie en 
Angleterre. William Hingston passa d’Ir- 
lande en Prusse, puis en Baviére, d’ow il 
gagna, par la France, |’Autriche pour revenir 
en Angleterre et en Ecosse.* C'est la quiil 
demeura le plus longtemps; il y fut un des 
assistants de Sir James Simpson, célebre 


*Durant ses stages, il recueillit des diplémes en 
Prusse et en Baviére; 4 Vienne, il fut admis a 
l’Académie Royale de Léopold; 4 Londres, il 
obtint une licence du Royal College of Physicians 
et il fut admis comme “fellow” du Collége Royal 
des Chirurgiens d’Edimbourg. 
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Fig. 4.—Lecon clinique du professeur Hingston a l’amphithéatre de )’Hotel-Dieu. 
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pour son emploi du chloroforme en obsté- 
trique et en chirurgie. 

Les grands chirurgiens d'Europe étaient 
passés maitres dans l'art d’enseigner les 
ressources de la science chirurgicale; en 
plus d‘étre de brillants anatomistes, ils 
maniaient avec dextérité et précision ci- 
seaux, pinces et bistouris. 

“Il faut des mains”, dit un jour Paul 
Valéry a des chirurgiens, “non seulement 
pour réaliser, mais pour concevoir l’inven- 
tion la plus simple sous forme intuitive. 
Songez qu'il nest peut-étre pas, dans toute 
la série animale, un seul étre autre que 
homme qui soit mécaniquement capable 
de faire un neeud de fil; et observez, 
dautre part, que cet acte banal, tout banal 
et facile qu'il est, offre de telles difficultés 
a l'analyse intellectuelle que les ressources 
de la géométrie la plus raffinée doivent 
semployer pour ne résoudre que trés im- 
parfaitement les problemes qu'il peut sug- 
gérer’. 

En fin de stage, Sir James Simpson offrit 
a son éléve Hingston une place permanente 
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Fig. 5.—L’Ecole de Médecine et de 
Chirurgie de Montréal. 
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dassistant dans son service. Flatteuse in- 
vitation déclinée avec émotion et qui ne 
rompit jamais les liens d’estime qui unis- 
saient éléve et patron, puisqu’en 1863, Sir 
James invita a opérer devant ses éléves 
William Hingston, de passage 4 Edimbourg. 

De retour au Canada, précédé par la 
renommée de ses travaux et de ses titres 
acquis 4 létranger, Hingston n’eut pas a 
attendre la clientéle; elle accourut nom- 
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Ses professeurs et son doyen, 
aN le professeur Hingston (circa 1884). 


Ah 
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breuse et son magnétisme [attirait; il en 
impcsait et plaisait tout a la fois, “Grand, 
six pieds de taille, épaules larges, ceinture 
étroite, droit comme une fléche, athléte, 
lévres fermes, visage sérieux et pensif”.' 
Des traits saillants marquaient sa physio- 
nomie. “Front large d’intellectuel, favoris, 
nez au profil classique et pur, la bouche 
énergique nettement ciselée, des yeux bleus 
réveurs d'une douceur infinie, la stature d’un 
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Fig. 6.—Groupe des professeurs titulaires réunis pour la premiére fois aprés la fusion 
entre Victoria et Laval (1892) autour du doven Durocher. 


militaire, les mains larges et fortes, l’allure 
dun grand seigneur”.? Sous lemprise d'une 
telle figure, la communion de patient a 
médecin était instantanée. La personnalité 
morale était non moins frappante. I] pos- 
sédait “une grande intelligence, une imagi- 
nation trés vive, une éducation parfaite, 
un tact et un jugement jamais en défaut, 
des maniéres d’une distinction exquise, une 
figure noble”.* 

La carriére de dévouement du docteur 
Hingston commenga réellement en 1854, 
avec l’épidémie de choléra. I] se consacra 
nuit et jour au service de ces pauvres im- 
migrants irlandais et “il était tellement 
fourbu par le manque de repos qu'il lui 
arrivait de tomber de sommeil sur son 


cheval ou de s‘étendre sur le parquet”, La 
méme année survint l’accident du pont de 
Beloeil; il y excella si bien auprés de la 
centaine de blessés que les officiers du 
Grand Trunk Railway lui offrirent, sur-le- 
champ, la place de médecin-chef 4 plein 
temps. I] refusa, car la voie qui] s était 
tracée dépassait la barriére du sédentarisme. 

Attaché d’abord a lhdépital St-Patrick, il 
est invité, le 20 juin 1860, 4 devenir chi- 
rurgien de | Hotel-Dieu. I] y a fait toute sa 
carriére et il en a été le chirurgien-en-chef 
pendant pres de quarante ans. 

Les gens de lHétel-Dieu ont gardé de 
lui un souvenir impérissable; les religieuses 
lui vouaient un grand respect et il le leur 
rendait bien. Les anciennes_religieuses 
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prennent plaisir a raconter certaines anec- 
dotes qui caractérisent l’aspect humain de 
William Hingston. I] lui arriva, un jour, 
dentrer dans la salle des hommes au mo- 
ment du repas. “I smell this lovely soup”, 
dit-i] a4 celle qui l’accompagnait, selon la 
coutume. “Demandez aux Sceurs de m’en 
préparer une portion et de me la servir dans 
un bol comme celui des malades”. L’ayant 
goutée: “Quel régal!” Aprés une opération 
laborieuse, il répondit une fois 4 la pharma- 
cienne qui lui offrait un verre de lait arrosé 
de cognac: “Ma Sceur, vous avez des vaches 
qui donnent un lait trés distingué”, 

L’ceuvre accomplie 4 lHétel-Dieu par 
William Hingston fut considérable. Le 
registre des opérations mentionne son nom 
fréquemment et seul celui de son patron 
Peter Munro le devance en fréquence. 

William Hingston aurait, vers 1863, in- 
nové en faisant une néphrectomie pour 
cancer du rein; mais, les historiens ne sont 
pas d’accord pour décerer au chirurgien de 
Montréal] la priorité de cette opération. Les 
recherches entreprises en vue de la présente 
biographie nont pu confirmer, ni infirmer 
cette assertion. 

Toutefois, un fait est acquis, puisqu'il est 
consigné au livre des protocoles opératoires, 
Hingston sest avéré le pionnier de la 
grande chirurgie d’exérése, alors qu'il fit, 
le 27 septembre 1872, l'ablation totale de 
la langue et du maxillaire inférieur.* 


En plus d’étre un chirurgien hardi et 
compétent, William Hingston fut aussi un 
excellent professeur; doué de sens clinique 
et d'un lucidité d’exposition remarquable, 
il ramassait d'un trait lhistoire du malade 
et il en extrayait la substance a retenir. Le 
Bishop's College of Medicine, fondé a 
Montréal en 1871, lui confia, dés le début, 
la chaire de chirurgie et, quelques mois 
plus tard, le désigna a la présidence de 
lEcole. Toutefois, la dualité de service 
était incompatible et i] quitta Bishop pour 
rester fidéle 4 [Hétel-Dieu. En hommage 
de reconnaissance, |Université de Lennox- 
ville lui décerna un doctorat “honoris 
causa”. 

La littérature médicale a été enrichie par 
les nombreuses publications de William 
Hingston. En 1872, il faisait partie des 
vingt-huit médecins de Montréal qui pré- 
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sidérent a la naissance de [Union Médicale 
du Canada et qui en garantirent l'avenir de 
leurs deniers; bien plus, il en fut, de 1872 
a 1879, un collaborateur fréquent. 


L’Abeille Médicale et le Journal de [As- 
sociation Médicale Canadienne eurent aussi 
loccasion de reproduire ses discours et ses 
communications aux congrés et aux ré- 
unions de sociétés. Les fréres Dawson de 
Montréal publiérent, en 1884, le volume 
magistral de William Hingston: “The 
Climate of Canada”. Ce livre valut a son 
auteur d’élogieuses appréciations et la lec- 
ture est encore agréable et instructive. 
L’auteur a fait ceuvre originale, car il a 
ouvert large une croisée sur horizon scien- 
tifique. “I have only to add”, lit-on dans la 
préface, “that one motive, and one only, 
have I had in placing the following paper 
before the public: that as little—very little 
—had been written on the subject... I 
felt I should contribute something”.* 


La profession médicale trouva en lui un 
défenseur ardent; il fut, en 1874, élu Gou- 
verneur du College des Médecins de la 
Province de Québec, et, onze ans plus tard, 
i) obtint la présidence du College. 

Clinicien bénévole jusqu’alors, William 
Hingston fut nommé professeur titulaire de 
chirurgie en 1875; il enseignait a !Ecole de 
Médecine et a !Hotel-Dieu. 

La méme année, trois évenements d'im- 
portance marquérent la vie de William 
Hingston. I] épousa, le 10 septembre, Mar- 
garet Josephine MacDonald, fille du Col- 
onel Donald Alexander MacDonald, lieu- 
tenant gouverneur de la province d’Ontario; 
il fut élu maire de Montréal et il devint 
directeur de la Banque d'Epargne de la 
Cité et du District de Montréal, 

1875 marque le sommet de la carriére. 
Maire de Montréal, il transposa sur le plan 
social sa conception du devoir. Emu par 
la mortalité élevée, i] entreprit une croisade 


*Le docteur W.-H. Hingston publia également 
plusieurs brochures: “The Medical Institutions of 
Paris”, The Medical Chronicle Office, Montreal, 
1885. “Medical Evidence in the Wellington Street 
Murder Case”, Montreal, 1860. “Myotomy and ten- 
otomy in certain joint diseases and the sequel”, 
Montreal, 1871. “Remarques sur la vaccination”, 
Louis Perrault, Montréal, 1876. “Remarks on vac- 
cination”, Montréal, 1885. “Note-book for cases of 
ovarian and other abdominal tumours”, Dawson 
Brothers, Montreal, 1887. 
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hygiénique. “Elsewhere, men and women 
die, here, they are killed”, “tués par Jin- 
différence officielle, par T'insouciance des 
corps publics, par l'incompréhension de la 
masse”, dit-i] dans son discours inaugural. 
A peine en fonction, il fonda le premier 
bureau dhygiéne municipal. 

William Hingston fut trois ans maire et 
accomplit ses fonctions officielles avec tact 
et dignité. Il y avait, 4 ’époque, beaucoup 
de chémage et les esprits séchauffaient 
devant lapathie des pouvoirs publics. 

Un aprés-midi, les ch6meurs organisérent 
une marche de protestation sur l’hétel de 
ville quils entourérent bientét, criant me- 
naces et injures, Le maire Hingston, mis 
au courant, se rendit sur le Champ de Mars, 
au-devant des manifestants. Calme, imper- 
turbable, il réclama un instant de silence. 

Ils s'attendaient 4 entendre la lecture de 
’Acte d’émeute et ils se trompaient. “Ce 
ne sont pas des criminels, mais des affamés, 
et cest le devoir de la Cité de leur fournir 
du travail”, dit-i] 4 son greffier. Et i] leur 
yarla sur le ton du pére ému par le malheur 
des siens; il se montra compatissant et 
compréhensif. I] leur promit du travail] et 
ils se retirérent en silence. Un homme de 
coeur leur était apparu; il tint parole et, de 
ce moment, date lorigine des travaux d’em- 
bellissement du Pare de la Montagne. Le 
premier urbaniste de Montréal fut-i] un 
chirurgien? 

Le docteur Hingston resta toujours fidéle 
a lEcole de Médecine, affiliée depuis le 
10 septembre 1866, 4 The University of 
Victoria College de Cobourg, Ontario, 

LEcole était unie étroitement 4 |’Hétel- 
Dieu, son hdpital Universitaire, d’autant 
plus que lune était située avenue des Pins, 
en face de l'autre. Mais, de 1876 4 1891, il 
y eut des moments difficiles: trois écoles 
de médecine se faisaient concurrence a 
Montréal. Le professeur Hingston et ses 
collégues souffraient de cet état anormal. 
L’ancien maire Hingston, diplomate-né, 
singénia a favoriser un rapprochement 
juste et équitable. 

Un compromis fut suggéré en 1883. 
L’Ecole Victoria laisserait le champ libre 
a Laval et, en compensation, Laval offrait 
une chaire a trois titulaires de Victoria: 
William Hingston, Edouard Desjardins et 
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Daniel Mignault, et ’honorariat aux autres 
professeurs de Victoria. 

Les trois élus par Laval refusérent de se 
désolidariser de leurs collégues et, peu 
aprés, William Hingston était nommé 
Doyen de Ecole, fonction qu'il conserva 
jusqu’a la fusion qui eut lieu le 1°" juillet 
1891.* I] continua, par la suite et jusqu’a 
sa mort, un enseignement chirurgical qui 
fut toujours trés apprécié des éléves et qu'il 
faisait dans un frangais trés élégant. 

La carriére de William Hingston se dé- 
roula toujours aussi prestigieuse. Aucun 
mouvement médical n’était déclenché, ou 
il ne fut parmi les fondateurs; l’Association 
Médicale Canadienne et le Conseil Médical 
du Canada lui durent en partie leur origine. 
Il était en grande demande comme confé- 
rencier et son nom était en téte de toutes les 
organisations sociales et philanthropiques. 

Deux années, 1875 et 1895, ont marqué 
profondément le cours de son existence. 
En 1875: mariage, professorat, mairie; en 
1895, il fut décoré par la reine Victoria du 
titre de Knight Bachelor et il accéda a la 
présidence de la Banque d'Epargne. Ce fut 
aussi l'année de ses débuts en politique 
fédérale. Candidat dans Montréal-Centre a 
Pélection du 27 décembre 1895, il a été 
battu, malgré sa popularité et peut-étre a 
cause de celle-ci. Cette infortune lui valut, 
toutefois, d’étre nommé sénateur en 1896. 

Sir William avait une telle réputation 
comme chirurgien qu'il était un consultant 
trés recherché et on a méme écrit® quil 
aurait été appelé au chevet du Président 
Garfield, blessé gravement le 2 juillet 1881 
et décédé le 19 septembre 1881. 

Cependant, un article récent ne men- 
tionne pas le nom Hingston parmi les 
consultants." 

Dés 1895, la vie publique et la Banque 
prirent le pas sur la médecine. Sir William 
devait se rendre fréquemment a Ottawa et 
il était, par ses responsabilités financiéres, 
largement accaparé. Les honneurs lui ar- 
rivérent de partout, sans qu'il eut besoin 
de les solliciter et ils se succédaient a 
lannée longue; le dernier qui lui fut offert 


*Le bill qui réunissait Victoria et Laval fut sanc- 
tionné le 30 décembre 1890; il conservait 4 Ecole 
de Médecine son entité comme corporation dis- 
tincte. 
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le toucha profondément: celui de la pré- 
sidence d'honneur du Congrés International 
de Chirurgie qui se tint a Paris en 1906. 
Sir William eut la fin qu’il avait sou- 
haitée: mourir 4 la tache, étre atteint au 
devoir. En pleine consultation, un aprés- 
midi, il se sentit mal, s’‘excusa auprés de 
ses malades et prit le lit. Moins de vingt- 
quatre heures plus tard, i] n’était plus. 


Le souvenir d'un grand destin s’attachera 
au nom de Sir William Hingston et sa vie 
sinscrira dans histoire 4 la page des belles 
existences. 


MEDICINE AND THE NAVY 1200-1900. Volume 
Il—1649-1714. J. J. Keevil. 332 pp. Illust. 
E. & S. Livingstone Ltd., Edinburgh and 
London; The Macmillan Company of Canada 
Limited, Toronto, 1958. $6.75. 


In the second volume of this authoritative 
textbook on the history of medicine in the Royal 
Navy, the late Surgeon-Commander Keevil takes 
up his tale with the beginning of the Common- 
wealth in England and ends it with the death of 
Queen Anne. Throughout this period, the place 
of the medical man in the Navy was becoming 
more secure, though his status was still low. But 
at least society had at last recognized that the 
sailor was a human being with a right to treat- 
ment when he was wounded or injured, though 
his right to suffer from internal diseases was not 
so readily conceded and the surgeon was still 
the only important type of practitioner aboard. 


Through most of the book there is a constant 
struggle going on between those responsible for 
procuring treatment for sick and wounded sea- 
men, and civilians reluctant to lodge these heroes 
either in their seaside homes or in the great 
hospitals of London, St. Bartholomew’s and St. 
Thomas’s. The hospital ship appears in mid- 
century, and the first naval shore hospital at 
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La plus vive reconnaissance est due aux autori- 
tés religieuses de ’H6tel-Dieu, au Révérend Pére 
William H. Hingston, s.j., de Toronto, et au doc- 
teur Paul Dumas, chargé du cours dhistoire de 
la médecine a l'Université de Montréal, qui ont 
fourni une large part de la documentation. 
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Greenwich at the end of the eighteenth century— 
a much overdue institution. 

Meanwhile the lordly academic physicians 
remain as divorced from common man and his 
needs as ever, and the Barber-Surgeons’ Com- 
pany of London carries on a running fight with 
government, much as the B.M.A. has later done. 
As now, the surgeon serving his country was 
miserably paid in comparison with his civilian 
brother, yet great figures such as James Pearse, 
the first Surgeon-General, appear in the service. 

Keevil throws much light on surgical methods 
at sea, noting how the haste and overwork asso- 
ciated with cockpit surgery probably contributed 
to a high amputation rate, as it did in the German 
army in its recent Russian campaigns. 

There are biographical sketches of many enter- 
taining characters, including a forerunner of 
Florence Nightingale, a tough-minded woman, 
Mrs. Elizabeth Alkin who rode around England 
in 1653, procuring nursing and other comforts 
for the sick and wounded. Her fate was to die in 
poverty, neglected by the government she had 
served so well. 

This is a book to keep, to read and to re-read, 
and to draw lessons from. It is to be hoped that 
some worthy successor to this admirable historian 
will come forward to complete the work. 
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INTRODUCTION 


[ANY souRcEs of contamination for surgical 

‘vounds have been suggested in the past. 
.erial contamination has been studied by 
i{art,°-"' Robertson and Doyle,?* Anderson,' 
sourdillon et al.,s Goodman et al.,* and 
(;irdlestone and Bourdillon.’? The latter 
workers included studies of skin contamina- 
tion in their investigations. Poppe’® studied 
‘vash basins, Propst®® investigated instru- 
inents and drapes. Surgeons’ aprons were 
studied by Corry® and anesthesia equip- 
inent was examined by Zeigler and Jacoby” 
and Joseph." 

The recent increase in postoperative 
infection particularly by Micrococcus pyo- 
genes var. aureus and the ubiquitous nature 
of this micro-organism indicates a need for 
a searching appraisal of the aseptic and 
antiseptic techniques practised in modern 
hospitals. The report presented at this time 
constitutes the first part of such an in- 
vestigation. 


EXPERIMENTAL DESIGN 


The operating theatres of a large teaching 
hospital with a capacity of approximately 
1000 beds were investigated. Situated on 
the fifth floor of the hospital, all the operat- 
ing theatres are connected by a common 
corridor which is separated from the main 
corridor of the hospital by swinging doors. 
The doors of the operating theatres open 
directly into the corridor and are frequently 
left open throughout the day when the 
theatres are in use. Windows are equipped 
*Supported in part by a grant from the University 
of Alberta Hospital. 
+Department of Bacteriology, University of Alberta, 
Edmonton, Alberta. 
tDirector of Surgical Services, University of Al- 
berta Hospital. 


with screens and draught guards and are 
usually open in warm weather. 

The following possible sources of con- 
tamination were studied under normal 
working conditions: (1) air, (2) masks, (3) 
splash basins, (4) operating table mats 
and sheets, (5) floors, (6) scrub water for 
floors, (7) mops used in scrubbing floors, 
(8) anzsthesia masks, (9) endotracheal 
tubes, (10) stretcher blankets, (11) depots, 
(12) surgeons’ hands, (13) patients’ skin, 
(14) respiratory tract of personnel. All 
factors were investigated simultaneously 
and continuously throughout the entire 
operating day. The investigation was con- 
ducted intermittently over a period of two 
years, in the absence of any indication of 
an outbreak of infection. 


MATERIALS AND METHODS 


1. Air sampling—The General Electric 
duplex bacterial air-sampler was used for 
all tests for micro-organisms suspended 
in the air.'*-"© The sampler was located in 
the operating theatre at approximately the 
same height as the operating table and 
three to four feet (90-120 cm.) away from 
it. Samples were collected on pairs of blood 
agar plates containing 5% sheep’s red blood 
cells. Samples were obtained from the 
unoccupied operating theatre (at 5:00 to 
6:00 a.m.) and thereafter before the first 
operation, during each operation, between 
operations, during clean up and after the 
last operation of the day. 

Organisms settling out of the air were 
tested for by exposing open culture plates 
during the same periods of time. Open 
culture plates were exposed overnight to 
determine the rate of “settling-out” when 
the room was unoccupied. All cultures were 
incubated aerobically at 37.5° C. for 48 
hours before counting colonies. 
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2. Masks.—Curity gauze masks approxim- 

ately 6 inches (15 cm.) square, consisting 
of two layers of gauze with a heavy layer 
of flannelette between, are worn in the 
operating theatres. These masks are rou- 
tinely sterilized before use but are then 
placed unwrapped in an open receptacle 
in the corridor or in the surgeons’ room. 
These masks were tested for contamination 
before use by cutting 14 inch square areas 
from the inner and outer layers of gauze, 
and culturing. 

To test the efficiency of the masks, cotton 
cloth discs 14 inch in diameter were sewn 
to the inner and outer surfaces of the mask 
at a point corresponding with the position 
of the mouth when the mask is in use. The 
specially prepared masks were then 
wrapped, sterilized by autoclave and dis- 
tributed to operating theatre staff. After 
use the masks were collected in individual 
sterile paper bags and transported to the 
laboratory. The cotton discs were aseptic- 
ally removed and placed in 10 ml. of sterile 
water. The sterile water was shaken 
mechanically until the cloth disc disin- 
tegrated. Aliquots of the suspension were 
plated out on sheep’s blood agar. All cul- 
tures were incubated for 48 hours at 37.5‘ 
C. before counting colonies. 

3. Splash basins.—Stainless steel basins 
are used. The basins are sterilized by auto- 
clave the evening before use. After cleaning 
of the operating theatre is completed and 
immediately before the operation com- 
mences, the basins are uncovered and filled 
with sterile distilled water or saline. Instru- 
ments, sponges and surgeons’ gloves are 
rinsed in the solution during the operation. 
The solution may be used throughout an 
operation or may be changed periodically. 

One ml. samples of the solution in the 
splash basin were removed aseptically at 
half-hour intervals during an operation. 
Each sample was immediately added to 
9 ml. of Letheen broth (Stuart, Ortenzio 
and Fried]**) to inactivate the quaternary 
ammonium compound in which the instru- 
ments were soaked before use. In the 
laboratory a dilution series of each sample 
was prepared and pour plates were made 
with nutrient agar. 

4. Operating table mats and _sheets.— 
Stainless steel operating tables with foam 
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rubber, plastic covered mats are used. The 


tables and mats are washed with an 
aqueous solution of benzalkonium chloride 


1 in 1000 at the end of each operating day 
and after “dirty” cases or when considered 
grossly contaminated. Mats are covered 
with freshly laundered, non-sterile sheets 
which are changed after each operation. 

Sterile aluminum templates with one 
square inch areas cut out were used to 
limit the sampling area for operating table 
mats and sheets. Samples were taken by 
swabbing the entire open area with a sterile 
swab moistened in nutrient broth, Swabs 
were immediately shaken in 3 ml. of sterile 
nutrient broth mechanically for 15 minutes. 
Aliquots of the broth were then plated out 
to sheep’s blood agar. All cultures were 
incubated aerobically 48 hours at 37.5° C. 
before counting colonies. 

5. Operating theatre floors.—All the op- 
erating theatres have marble chip floors. An 
aqueous solution of Germa Medica (which 
contains 1-2% hexachlorophene) with a 
small, undetermined and variable amount 
of Dettol added is used for scrubbing the 
floors. The mixture is usually renewed at 
the end of each day. Floors are mopped 
after each case and scrubbed more thor- 
oughly at the end of the day. String mops 
are used and are not decontaminated in 
any way. After use the mops are stored in 
the buckets used for the cleaning mixture. 


One square inch of floor surface near the 
base of the operating table was swabbed 
before and after each mopping. The swabs 
were shaken for 15 minutes in serum broth 
containing 5% sterile human blood serum 
to inactivate the hexachlorophene (Myers 
and Barth'?), Aliquots of the broth were 
then plated on sheep’s blood agar and 
incubated 48 hours aerobically at 37.5° C. 
before counting colonies. 

6. Scrub water.—The mixture used for 
scrubbing the floors, has been described. 
Serial dilutions of the mixture were pre- 
pared and pour plates made of nutrient 
agar. All pour plates were incubated 48 
hours at 37.5° C. before counting colonies. 

7. Mops.—One inch samples of string 
from the mops used for scrubbing floors 
were obtained aseptically. Each sample was 
immediately immersed in serum broth and 
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mechanically shaken for 15 minutes. Serial 
dilutions of the suspension were prepared 
in serum broth and aliquots of each dilu- 
tion plated to sheep’s blood agar. All cul- 
tures were incubated 48 hours at 37.5° C. 
t2fore counting colonies. 

8. Anzsthesia masks. — Rubber and 
tlastic masks are used. Masks are not 
rutinely decontaminated except for an oc- 
casional washing with Germa Medica. They 
are kept in a closed metal cabinet until 
r2quired for use. 

Masks were tested for contamination by 
swabbing the entire inner surface with 
svabs moistened in sterile nutrient broth. 
Yhe swabs were then placed in nutrient 
troth and mechanically shaken for 15 min- 
ites. Aliquots of the suspension were then 
j lated out to sheep’s blood agar, and in- 
cubated as previously indicated. 

9. Endotracheal tubes.—These are rou- 
tinely washed in Germa Medica or pHiso- 
lex solutions, soaked in a solution of ben- 
zalkonium chloride 1 in 1000, rinsed in tap 
water and hung in an open cupboard until 
required for use. 

Tubes were removed from the cupboard 
aseptically and placed in Letheen broth. 
They were then shaken mechanically for 
15 minutes. Aliquots of the suspension were 
plated to sheep’s blood agar, and incubated 
in the indicated manner. 

10. Stretcher blankets.—Cotton blankets 
und sheets are used for covering patients, 
except infants, in transit to and from the 
operating theatre. Before entering the 
theatre the blankets are removed, folded 
and placed at the bottom of the stretcher. 
After the operation the blankets are un- 
folded and the patient is blanketed in the 
operating theatre. The blankets receive no 
special treatment except an occasional 
laundering. 

Blood agar plates were used to culture 
the blankets by the sweep plate technique.* 
Blankets were sampled immediately after 
the patient had entered the operating 
theatre, All culture plates were incubated, 
as indicated above, before counting colonies. 

11. Depots. — Cupboards, sinks, lamps, 
operating tables and other fixtures are 
washed at the end of each day or after 
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dirty (infected ) cases, using cotton sponges 
soaked in aqueous benzalkonium chloride 
1 in 1000. The lower parts of the walls are 
washed once weekly with a solution con- 
taining Germa Medica or tincture of green 
soap. The upper parts of the walls are 
washed infrequently by the janitorial staff, 
who are also responsible for cleaning the 
radiators. Areas inaccessible or hard to 
reach, such as radiators, high cupboards 
and the lower parts of furniture, may miss 
cleaning and are sometimes covered with 
dust. No dust-laying methods are used. 
Floor areas beneath immovable furniture 
frequently escape cleaning. 

Swabbing and culturing methods for the 
above mentioned depot areas were the 
same as those described for operating 
theatre floors. 

12. Surgeons’ hands.—Germa Medica 
(containing 1-2% hexachlorophene) or 
pHisohex (pHisoderm containing 3% hexa- 
chlorophene) are used for all preoperative 
scrubs. The length of the scrub is deter- 
mined by the individual surgeon, and may 
vary from one to 10 minutes depending on 
the time lapse between scrubs. Nurses 
follow predetermined scrub routines lasting 
either three or 10 minutes. Hands and arms 
are rinsed in tap water, nails cleaned and 
hands rinsed again, hands and arms are 
scrubbed using sterile brushes, rinsed in 
tap water and then in the soap solution. 
The hands and arms are then dried with 
sterile towels, gowns are donned, talcum 
is applied to hands and sterile gloves are 
donned. Brushes and nail cleaners are 
sterilized and placed in the operating 
theatre at the beginning of the day. Tap 
water is used for all scrubs. Tans have 
gauze filters and are controlled by knee 
levers. 

Swabs moistened in serum broth were 
used to take cultures from the surgeons’ 
hands before the preoperative scrub, after 
the preoperative scrub and after the opera- 
tion. A moistened swab was streaked three 
times across the back of the hand and once 
down each finger and the thumb. The 
procedure was repeated on the palm of 
the hand. Both hands were sampled. Swabs 
were immersed in serum broth. After 
mechanically shaking for 15 minutes ali- 
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quots of the suspension were plated to 
blood agar. All plates were incubated 
as described before counting colonies. 

13. Patients’ skin: preoperative prepara- 
tion.—Preoperative preparation of skin in 
the wards consists of washing and shaving 
the operative site if necessary the night 
before the operative procedure. 

Preoperative preparation in the operating 
room routinely consists of swabbing with 
ether by a “non-sterile” nurse using sterile 
gauze sponges and forceps. Sterile towels 
are then placed around the area which is 
painted with tincture of benzalkonium 
chloride 1 in 1000 by a “sterile” nurse or 
surgeon using sterile gauze sponges and 
forceps. Care is taken to treat all of the 
operative site. The operative site is draped 
immediately and the first incision is made. 
The time lapse between the skin treatment 
and the incision varies from one to 10 
minutes depending on the time required for 
draping. No effort is made to control this 
time lapse. The same skin preparation is 
used before the administration of spinal 
anesthetics. 

In orthopedic cases an alcohol-iodine 
treatment is routinely employed. The opera- 
tive site is swabbed with 50% alcohol be- 
fore the towels are placed around the site. 
The area is then swabbed with 2% tincture 
of iodine in 50% alcohol. After the opera- 


tion, the iodine is removed with 50% 
alcohol. 
Germa Medica is used for obstetrical 


cases. The agent is swabbed on in full 
strength before draping. 

Areas of skin approximately one square 
inch in size were swabbed before skin 
preparation, after preparation and _ after 
operation. Swabs were immediately im- 
mersed in broth contained in screw-capped 
vials, the ends of the swabs were clipped 
off with sterile scissors and the vials sealed. 
Aliquots of the broths were plated on 
sheep’s blood agar after the broths had 
been shaken for 15 minutes. Letheen broth 
was used to swab skin prepared with tinc- 
ture of Zephiran, while sodium thiosulphate 
broth was used to swab skin prepared with 
tincture of iodine, All cultures were incu- 
bated aerobically for 48 hours at 37.5° C. 
before counting colonies. 
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14. Respiratory tract flora of personnel.- 
Noses and throats of operating room per. 
sonnel were sampled with swabs moistened 
in serum broth. Swabs were streaked on 
blood agar plates. Colonies of M. pyogenes 
var. aureus were isolated for determination 
of antibiotic sensitivity, coagulase reactions 
and bacteriophage typing. Coagulase reac- 
tions were determined by the addition of a 
loopfui of culture from a nutrient agar plate 
or 0.5 ml. of a 24 hour broth culture to 0.5 
ml. sterile human plasma. The mixture was 
examined for clotting after one hour’s and 
three hours’ incubation at 37.5° C. All 
coagulase positive strains were bacterio- 
phage typed. 


RESULTS 


1. Air samples.—Three hundred and five 
sets of samples were obtained during 105 
operations on 35 separate operating days. 
The results are summarized in Table I. 
Micrococcus pyogenes var. aureus® was re- 
covered from 67% of the samples. All 
strains were bacteriophage typed (see 
Table II for a list of the bacteriophage 
pools used). Approximately one-half of the 
strains were non-typable. The remainder 
were distributed fairly evenly over a large 
number of phage tvpes and_ patterns. 
Streptococcus viridans was recovered from 
88% of the samples and Streptococcus 
pyogenes was recovered from 2.5%. No 
relationship could be established between 
amount of aerial contamination and either 
indoor or outdoor temperature and relative 
humidity. Traffic in and out of the theatre 
during the operation was excessive in many 
cases. 

2. Masks.—One hundred and fifty masks 
prepared with sterile cotton discs as pre- 
viously described were sampled after use. 
An average of 250,000 micro-organisms per 
square inch was found on the inside and 
25,000 micro-organisms per square inch on 
the outside. Eleven strains of M. pyogenes 
var, aureus were isolated from the inside 
surface of used masks. Eight of these were 
non-typable, one was lysed by phage type 


® Micrococcus pyogenes var. aureus as defined in 
Bergey’s Manual of Determinative Bacteriology, 
The Williams and Wilkins Company, Baltimore, 
6th Edition, 1948. 








.5 
as 
rd 


1] 


O- 

















April 1959 








TABLE 


Duration of 
sampling 


Sampling period im minutes 


" heatre unoccupied 


5.00 to 6.00 a.m... .. ee 60 
Overnight....... 
l.efore first case... .. 56 
uring first case... . 87 
|.efore second case . 48 
uring second case . 61 
‘efore third case... 49 
uring third case. 55 
jsefore fourth case. . 46 
uring fourth case 32 
lsefore fifth case... 43 
during fifth case. 35 


.fter last case... . 66 





11 and two were lysed by phages 3A/pool 
3. One strain of M. pyogenes var, aureus 
vas isolated from the outside of a used 
nask and was found to be non-typable. 

Forty-five masks taken from the supply in 
he surgeons’ room and tested before use 
iad an average of 30,000 micro-organisms 
per square inch on the inside and 53,000 
per square inch on the outside surface. 

3. Splash basins—One hundred and 
twenty-two basins were sampled. One 
hundred and three remained sterile or 
the number of micro-organisms present was 
too small for accurate enumeration, Four- 
teen of the remaining 19 basins showed 
slight contamination with an average of 146 
organisms per ml., three had over 20,000 
per ml. and two had over 30,000 per ml. 
The following micro-organisms were re- 
covered: aerobic spore-bearers, diphther- 
oids, coliforms, Actinomycetes, moulds, 
Gaffkya and Micrococcus. M. pyogenes var. 
aureus was recovered from 11 of the 19 
contaminated basins. Eight strains were 
non-typable, two were lysed by phage pools 
Cl and C2 and one was lysed by phage 
pattern 29/Pool Cl. 

4. Operating table mats and _ sheets.— 
Average counts for operating table mats 
were 140 per square inch before the opera- 
tive procedure and 342 per square inch after 
the operation. Average counts for sheets 


TABLE II.—BacreriopHace Poots UsEp IN THIS 
INVESTIGATION 


Pool A Bacteriophages 29/52/52A/79 


Pool B ' 3B/3C/55 
Pool C " 7/42E/53/54/70/73/75/77 
Pool Cl as 6/7/53/54 


42E/70/73/75/77 


Pool C2 = 
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I.—BactTERIAL CONTAMINATION OF AIR IN THE OPERATING THEATRE 


Number of 
samples taken 











Micro-organisms 


Micro-organism/cu. fe. 
settling out/hour 


G.E. sampler 


34 0.9 
12.5 
35 19.5 64.1 
35 16.5 49.8 
34 21.2 80.7 
34 13.8 48.7 
26 21.2 85.8 
26 16.8 47.7 
13 19.7 68.8 
13 14.4 49.5 
5 14.9 77.6 
5 15.6 119.1 
35 14. 74.0 












were 637 per square inch before the opera- 
tion and 181 per square inch after. M. pyo- 
genes var. aureus was found in five cultures 
from mats and four from sheets. Each of the 
following bacteriophage patterns lysed one 
cf the strains: 81/52/52A, 28/52/47/Pool 
C1/C2, 47/Pool C1/C2, The remainder of 
the strains was non-typable. 

5. Operating theatre floors.—Thirty-eight 
cultures of floors before mopping had an 
average of 1265 micro-organisms per square 
inch cf flocr surface, while 31 cultures ob- 
tained after mopping had an average of 
10,880 micro-organisms per square inch. 
Although the number of micro-organisms 
obtained from the floor before mopping 
decreased progressively throughout the day, 
each time the floor was mopped the number 
of micro-organisms per square inch in- 
creased to more than 10,000 per square 
inch. The majority of the organisms were 
coliforms. M. pyogenes var. aureus was 
present in two of the 38 cultures obtained 
before mopping and in four of the 31 
cultures obtained after mopping. Two of 
the latter strains were coagulase positive, 
one of these was non-typable and the other 
was lysed by bacteriophage 3A. 

6. Scrub water.—Sixteen samples of scrub 
water showed an average contamination 
of over 74,000,000 micro-organisms per 
ml. The counts decreased progressively 
throughout the day, The majority of the 
micro-organisms recovered were coliforms, 
although Actinomycetes, Micrococcus and 
aerobic spore bearers were also present 
in small numbers in some samples. M. pyo- 
genes var. aureus was recovered from five 
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of the 16 samples. Two of the strains were 
coagulase positive and both were non-typ- 
able with bacteriophage. 

7. Mops.—Twenty-one samples of mop 
string gave an average count of over 5 x 10° 
micro-organisms per square inch of fibre. 
The bacterial count of mops decreased pro- 
gressively throughout the day. M. pyogenes 
var. aureus (coagulase negative ) was found 
in one of the 21 samples. 

8. Anesthesia masks.—Twenty-four masks 
sampled from the storage cupboard had an 
average of 1700 micro-organisms per mask. 
One mask sampled before use had a count 
of 910 micro-organisms, while another mask 
sampled after use had 37,600. Micro-organ- 
isms recovered from the masks included 
diphtheroids, moulds, Actinomycetes, Neis- 
seria, Micrococcus and Streptococcus viri- 
dans. Pseudomonas pyocyanea was re- 
covered from one of the masks from the 
storage cupboard, Coagulase positive M. 
pyogenes var, aureus was recovered from 
six of the 24 masks sampled, One strain 
was weakly lysed by bacteriophage 52 and 
the other five strains were non-typable. 

9. Endotracheal tubes. — Sixteen endo- 
tracheal tubes taken from the storage cup- 
board had an average of 6000 micro-organ- 
isms per tube. After 24 hours’ incubation 
in Letheen broth, two tubes yielded coagu- 
lase positive M. pyogenes var. aureus, two 
contained Ps. pyocanea and two contained 
coliforms. 

10. Stretcher blankets.-A total of 72 
stretcher blankets had an average of 132 
micro-organisms per square foot of blanket 
surface. The time of sampling had no ap- 

parent effect on the degree of bacterial 
contamination. Micro - organisms which 
grew in the cultures included moulds, 
aerobic spore bearers, diphtheroids, yeast, 
Actinomycetes, Gaffkya, Micrococcus, Pseu- 
domonas and Streptococcus. Ps. pyocyanea 
was recovered from one blanket, Strepto- 
coccus viridans was recovered from 36 
blankets, and M. pyogenes var. aureus was 
recovered from 51 of the 72 blankets. 
Coagulase tests were done on 32 of the M. 
pyogenes strains; of these 22 were coagu- 
lase positive. Thirty-eight of the M. pyo- 
genes strains were tested for bacteriophage 
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type; of these 14 were non-typable. Four 
strains were lysed by phage type 81, tw» 
by phage type 3A and six by phage patter: 
3A/Pool B. The remainder of M. pyogene; 
strains were lysed by a variety of phag» 
patterns. 

11. Depots.—-One hundred and _ninety- 
two cultures taken from 15 different loca- 
tions in the operating theatre averaged 1000 
micro-organisms per square inch of depo: 
surface. Floors, radiators, the bases of op- 
erating tables, lamps and walls were founc 
to be heavily contaminated with average 
counts higher than 1000 per square inch. 
Cupboards for aneesthesia equipment, sinks, 
soap dishes, windows and x-ray viewers 
were less heavily contaminated with counts 
between 500 and 1000 micro-organisms per 
square inch. Anesthesia cabinets, air con 
ditioning units, supply cupboards and 
sponge racks had the least degree of con- 
tamination with counts between 100 and 
500 per square inch, Sixteen of the cultures 
contained M. pyogenes var. aureus and 12 
contained Streptococcus viridans. 

12. Surgeons’ hands.—Of 196 cultures ob- 
tained from surgeons’ hands after the scrub 
39 contained M. pyogenes var. aureus, The 
average count on surgeons’ hands before 
the scrub was 3000 per swab; after the 
scrub the count was 1700 per swab and 
after the operation 1300 per swab. In seven 
instances where a _ second preoperative 
scrub was done, samples taken from the 
surgeons’ hands after this scrub averaged 
5000 micro-organisms per swab, Of these 
seven samples three contained M. pyogenes 
var, aureus. Thirty-three strains of M. pyo- 
genes var. aureus taken from surgeons’ 
hands were phage typed; of these 24 were 
non-typable and the remainder were lysed 
by a variety of phage patterns. Diph- 
theroids, aerobic spore bearers, Neisseria, 
Gaffkya, Micrococcus and Actinomycetes 
were found on surgeons’ hands. 

13. Patients’ skin—A limited number of 
cultures were obtained from the patients’ 
skin before and after the operative pro- 
cedure. Cultures showed that the skin was 
not sterilized by the preoperative prepara- 
tion but that the number of micro-organ- 
isms present was reduced. No increase in 
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TABLE III.—Inciwence or Carriers or Micrococcus pyogenes var. aureus* 
AMONG OPERATING THEATRE PERSONNEL 


No. positive for 
Micrococcus pyogenes 
var. aureus 
Total carriers 





No. of Coagulase Coagulase ——_——_—_____—- 

F ersonnel subjects positive negative Vo. % 

RMON piece een, 2 ON Et ow, sees ec 38 10 3 13 39.5 
RM er 8 cc pclen Saree Pree von wae tacit rs 20 6 1 7 35.0 
NT pc WN sry oe 01,ts 9 os ear ae 31 12 3 15 48.4 
Anesthetists. ...... a aan Potts 9 2 2 4 44.4 
Crderlies..... ee ahaa ee ork at 3 2 0 2 66.7 
DOGMHORIIGS: 65.55 dec can Ai ae 3 2 l 3 100.0 
iC ME ein eee ne eee 7 3 0 3 42.9 

PRON S55 5-5 on S83 a oyisl e gece: | ee 37 12 47 
Pi ORMMMMNTEIE Goce cscs oa cats Sak cee ate a ei 33.3 10.7 42.0 


cegree of skin contamination was detected 
curing the operation. 

14. Respiratory tract flora of personnel.— 
Nose and throat swabs from 111 operating 
theatre personnel showed an average carrier 
rate of 42% for M. pyogenes var. aureus. 
Thirty-three per cent of the personnel were 
carriers of coagulase positive strains of M. 
pyogenes. The percentage of respiratory 
carriers of pathogens among the staff in- 
creased with the duration of service in the 
hospital. Streptococcus pyogenes (Lance- 
field Group A) was isolated only once and 
then from the throat of an anesthetist. 
Micro-organisms of the coliform group 
were isolated from the nose cultures of 10 
subjects and the throat cultures of three 
subjects. Yeast was isolated from the throat 
culture of one surgeon. The results of these 
examinations are given in Table III. 


DIscuSSsION 


Air samples taken in the operating 
theatres showed a degree of bacterial con- 
tamination approximately double the maxi- 
mum suggested by Girdlestone and Bour- 
dillon? for major operations. More rigid 
control of traffic in and out of the operating 
theatre was indicated, and restrictions are 
now enforced. Air conditioning units in- 
stalled late in the investigation increased 
bacterial contamination of the air, probably 
because particulate matter disturbed during 
cleaning of the theatre was prevented from 
“settling out” and the air was recirculated 
without filtration. 

No fault was found in the construction 
of face masks. 


*Micrococcus pyogenes var. aureus as defined in Bergey’s Manual of Determinative Bacteriology. 


Contamination of the contents of splash 
basins was evident. Obviously the basins 
should not be exposed until the last mo- 
ment before use and should be replaced at 
frequent intervals. These suggestions are 
now in effect. 

Special care should be taken in decon- 
taminating the operating table mats since 
Beck and Collette? and Colbeck® have 
demonstrated that micro-organisms can 
easily pass through sheets contaminated 
with blood or exudates, and our results 
show contamination of the mats with 
pathogenic micro-organisms. 

The revision of cleaning techniques is 
clearly indicated. In some instances the 
procedures used constitute a direct source 
of contamination, e.g. scrub water and 
mops used for floors, depots which escape 
cleaning. 

Aneesthesia masks and endotracheal tubes 
showed contamination with pathogenic 
bacteria including M. pyogenes var. aureus. 
Obviously the sanitizing procedures em- 
ployed were inadequate. The method of 
decontamination for anzesthesia masks and 
endotracheal tubes has now been revised. 

The presence of pathogenic bacteria 
emphasizes the necessity for sterilization of 
blankets. Blankets are now sterilized by 
autoclave. 

With regard to the preoperative scrub 
by surgeons and the preparation of the 
patients’ skin, it should be noted chat hexa- 
chlorophene soaps are effective only if used 
exclusively and repeatedly”’ and that thor- 
ough scrubbing is still essential.?* The inac- 
tivating effect of human serum on hexa- 
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chlorophene™ throws doubt on the validity 
of the use of this antiseptic in the operating 
theatre. Since this investigation, the sur- 
geons’ preoperative scrub has been length- 
ened to 10 minutes. 

Starkey** and McDermott'* emphasized 
the ubiquitous character of the micro- 
organisms currently involved in hospital in- 
fections. In the absence of any evidence of 
an outbreak of infection and under normal 
working conditions we have isolated patho- 
genic micro-organisms, including Micro- 
coccus pyogenes var, aureus, from the fol- 
lowing sources in the operating theatre: 
the air, face masks, splash basins, operating 
table mats and sheets, floors, scrub water 
used for floors, mops, anzsthesia masks, 
endotracheal tubes, stretcher blankets, a 
variety of depot surfaces, surgeons’ hands, 
the patients’ skin and the respiratory tract 
of the personnel of the operating theatre. 

Our results indicate that the aseptic and 
antiseptic techniques currently practised in 
the operating theatres of modern hospital's 
are frequently inadequate. Reassessment 
of techniques and more rigid application 
of the established principles of asepsis and 
antisepsis are required by the entire op- 
erating theatre personnel from the janitorial 
staff scrubbing the floor to the surgeon per- 
forming the preoperative scrub. 


SUMMARY 


The following possible sources of con- 
tamination in the operating theatre have 
been bacteriologically investigated: air, 
face masks, splash basins, operating table 
mats and sheets, floors, scrub water for 
floors, mops, anesthesia masks, endo- 
tracheal tubes, stretcher blankets, depots, 
surgeons’ hands, patients’ skin, respiratory 
tract flora of personnel. 

A high degree of contamination was 
found in the air, floors, scrub water for 
floors, mops, certain depots, and surgeons’ 
hands. Occasionally, samples from splash 
basins, endotracheal tubes and anesthesia 
masks also showed a high degree of con- 
tamination. 

Pathogenic micro-organisms including 
M. pyogenes var. aureus were among the 
contaminators found in the air, masks, 
splash basins, operating table mats and 
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sheets, floors, scrub water for floors, mop ;, 
anesthesia masks, endotracheal tube, 
stretcher blankets, depots, surgeons’ hand ;, 
patients’ skin and respiratory tract flora cf 
personnel. 

The carrier rate for M. pyogenes va. 
aureus increases with duration of employ - 
ment of surgeons and other operating roor) 
personnel, 

Aerial contamination increased marked] 
during individual operations and _ through- 
cut the day. 

Aseptic and antiseptic techniques em- 
ployed were shown to be inadequate, and 
as a result these procedures have been re- 
vised and more rigid control established. 
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RESUME 


Une récente augmentation des infections post- 
opératoires 4 Micrococcus pyogenes var. aureus a 
déterminé l’accomplissement de l’enquéte dont 
les résultats sont donnés ici. 

Dans le service opératoire d’un hdépital de 1000 
lits, les facteurs suivants furent successivement 
étudiés: 

1. L’air—Des échantillons d’air ont été pré- 
levés dans les salles d’opération avant ou pendant 
les interventions, et mis en culture sur agar au 
sang, pendant 48 heures; les colonies étaient alors 
comptées. 

2. Les masques opératoires—Des échantillons 
y furent découpés avant et aprés usage et mis 
en culture. 

3. Les bassins.—Il s’agit ici des bassins en acier 
inoxydable, qui, aprés stérilisation 4 l’autoclave, 
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sont utilisés pour le ringage 4 la solution physio- 
logique des instruments, des éponges et des gants 
du chirurgien. Des échantillons du contenu furent 
prélevés 4 divers temps pendant une opération et 
cultivés. 

4. Matelas et linges de table d’opération.—Ces 
objets furent lavés sur certaines surfaces avec du 
milieu de culture: le liquide recueilli fut mis en 
culture sur agar au sang. 

5. Planchers des salles d’opération—Les plan- 
chers sont lavés aprés chaque opération et plus 
spécialement a la fin de la séance opératoire avec 
un liquide désinfectant; cependant, les serpilliéres 
utilisées 4 cette fin ne sont jamais stérilisées. On 
préleva des échantillons sur des surfaces d’un 
pouce carré, 4 proximité immédiate de la table 
d’opération et ceux-ci furent mis en culture. 

6. Le liquide de récurage des planchers, pré- 
cédemment décrit fut aussi testé: des solutions de 
plus en plus étendues furent préparées et mises 
en culture. 

7. Les serpilliéres utilisées 4 la méme fin furent 
examinées par prélévements de fragments, lavage 
de ces fragments dans du sérum et mise en culture 
du liquide obtenu. 

8. Masques d’anesthésie.—Ces masques en plas- 
tique ou en caoutchouc ne sont pas désinfectés 
de fagon systématique. Ils furent examinés par 
lavage de leur surface interne dans du sérum, et 
mise en culture du liquide obtenu. 

9. Tubes endotrachéaux.—Ceux-ci sont systéma- 
tiquement nettoyés aprés usage par immersion 
dans une solution désinfectante, puis rincés a 
Yeau du robinet et gardés dans un placard. Les 
tubes furent lavés au bouillon de culture, et la 
suspension obtenue mise en culture. 

10. Couvertures.—Ces couvertures, utilisées pour 
couvrir le malade lors des transports, ne sont pas 
désinfectées, mais simplement envoyées au lavage. 
Des échantillons y furent également prélevés et 
mis en culture. 

1l. L’entretien général._Les armoires, placards, 
éviers, lampes, tables et l'ensemble du mobilier 
sont claiedeamus lavés 4 la fin de chaque journée 
opératoire avec une solution désinfectante. Tout 
ceci fut contrélé par prélévement d’échantillons 
mis en culture. 

12. Les mains du _ chirurgien.—Ce facteur fut 
examiné par frottage d’un tampon imbibé de milieu 
de culture sur la paume et la partie dorsale de 
chaque main, avant, pendant et aprés Jinter- 
vention. Le liquide obtenu fut mis en culture. 

13. La peau du patient.—Des surfaces cutanées 
d’environ un pouce carré furent lavées au bouillon 
de culture avant, pendant et aprés intervention; 
comme précédemment le liquide obtenu fut mis 
en culture. 


14. La flore du tractus respiratoire du personnel 
fut examinée par prélévement d’échantillons par 
frottis dans les cavités nasales et la gorge. 

Les résultats de toutes ces investigations 
montrent que le nombre de germes se situe aux 
environs du double du maximum de_tolérance 
proposé par Girdlestone et Bourdillon. Une des 
plus importantes sources de contamination réside 
dans l’eau des bassins de rincage et dans les 
matelas de table d’opération. D’autres sources, 
également importantes sont: lair, les planchers, 
les serpilliéres, les mains du chirurgien et le tractus 
respiratoire du personnel. 

En conclusion, un certain nombre de _ pratiques 
de désinfection sont 4 modifier ou A changer 
radicalement. 
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FAT EMBOLISM 
AN EXPERIMENTAL STUDY USING QUARTZ ROD MICROSCOPY* 


T. D. R. BRIANT, M.D. and W. ROBERT HARRIS, M.D., F.R.C.S.[C], Toronto 


INTRODUCTION 


A CERTAIN DEGREE of fat embolism appears 
to be common after any injury to the 
skeleton.1 The remarkable fact is that only 
rarely does the embolism produce clinically 
recognizable signs and symptoms. While no 
adequate explanation has been given for 
this, many observers have noted experi- 
mentally that the minimum lethal dose 
(MLD) of fatty acids is far less than that 
of neutral fats and have concluded that 
clinical fat embolism is caused by the break- 
down of ordinarily neutral marrow fat with 
release of fatty acids. It has been suggested 
that the toxicity of the fatty acids is due to 
the direct chemical action of the acid on 
the tissue it comes in contact with.? Sup- 
port for this view is gained from the well- 
documented observation that haemorrhagic 
consolidation of the lungs is very marked 
after an intravenous injection of fatty acid, 
while after the administration of neutral 
fat the lungs remain relatively pale and 
dry” * (Fig. 1). 

Unfortunately, study of the action of fat 
emboli in the body is made difficult because 
the standard frozen section technique for 
the examination of fat in tissue sections is 
cumbersome and may be grossly inaccurate. 
Further, it gives no information about the 
intravascular flow of fat which might ex- 
plain the different behaviour of neutral fat 
and fatty acids. For this reason, we have 
adapted the quartz rod technique to the 
study of the pulmonary circulation in vivo 
and have used it to compare the fate of 
neutral fat and fatty acid injected into 
the blood stream. 


MATERIAL AND METHODS 


The method used was essentially that de- 
scribed by Irwin et al.‘ Adult rabbits weighing 


*From the vapeinest of Anatomy, University of 


Toronto, and the Division of Orthopzdic Surgery, 
Toronto General Hospital. Reaadadl at the Annual 
Meeting of the Royal College of Physicians and 
Surgeons of Canada, Montreal, October 1957. 


approximately two kilograms were used. Unde: 
Nembutal anesthesia a tracheotomy was per- 
formed and a polyvinyl tube inserted into th: 
trachea. Through the same incision one of th: 
jugular veins was also cannulated with a poly 
vinyl tube. This was subsequently used bot! 
to maintain the intravenous Nembutal anzs 
thesia, and/or injections of fat. Oxygen wa 
then introduced into the tracheotomy tub: 
through a smaller polyvinyl tube. This providec. 
a simple by-pass mechanism which prevented! 
over-distension of the lungs. By adjusting the 
oxygen flow (to about three litres per minute it: 
the average animal) the animals could be made 
apnoeic. The resulting respiratory paralysis was 
complete, and allowed satisfactory microscopic 
observations of the lung to be made. The right 
side of the chest was then opened between the 
fourth and fifth ribs, care being taken to ligate 
the intercostal vessels both proximally and dis- 
tally. This was an important step, as hzemor- 
rhage from these vessels often produced shock 
phenomena with sludging of red cells in the 
pulmonary circulation. The anterior margin of 
the middle lobe of the lung was then carefully 
suspended over the tip of a cannulated quartz 
rod. The end of this rod was made as small and 
as flat as possible, so as to concentrate the light 
properly, but not so small as to tear the lung. 
The exposed surfaces of the lung were then 
packed off with gauze moistened with warm 
Ringer’s solution, and that part of the lung 
being examined was kept moist with warm (37° 
C.) Ringer’s solution introduced both from an 
overhead drip and from the cannula in the 
quartz rod (Fig. 2). This step was very impor- 
tant, as the lung proved to be very sensitive both 
to drying and to temperature change, either ol 
which caused “sludging” of red cells and spoiled 
the experiment. Cardiac movements could be 
“damped” by packing off the heart with Saran 
wrap. 


The pulmonary circulation was then studied 
with a binocular dissecting microscope, fitted 
with an attachment which allowed the observa- 
tions to be recorded on cine film. Various animal: 
were then injected with either neutral fat (human 
or rabbit marrow fat or corn oil) or fatty acic 
(oleic acid). The behaviour of the resulting fat 
emboli in the pulmonary vessels could then be 
studied with the microscope. Preliminary experi- 
ments showed that the LD 50 of neutral fat is 
1.8 ml. per kg., while that of fatty acid is 0.€ 
ml. per kg. By keeping the dosage below these 
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Fig. 1.—Comparison of the effects of fatty acid and neutral fat in the lungs of rabbits 
given lethal doses of each type. Fatty acid (left) produces severe hemorrhagic consolidation 
while neutral fat (right) leaves the lungs relatively pale and dry. 


Fig. 2.—Close-up view of the edge of the lung suspended on the tip of the quartz-rod 
below. The overhead drip keeps the surface of the lung moist with warmed Ringer’s solution. 
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Fig. 3.—Diagram, based on a frame of cine film (above), to illustrate the anatomical 
features of the arterial circulation in the lung. Note the sudden diminution in calibre of the 
terminal arterioles in contrast to that of the pulmonary arterioles. 
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Fig. 4.—Behaviour of neutral fat in the 
in large droplets which occlude the pulmonary 


levels, and by injecting the fat slowly, the 
animals could be kept alive for a considerable 
period of time so that in many instances observa- 
tions were made over a period of 10 or 12 hours. 


OBSERVATIONS 


A. Anatomy of the Small Pulmonary 
Vessels 

The pulmonary artery terminates in a 
blunt pulmonary arteriole which ranges 
from 40 to 140 micra in diameter. The 
reason for the bluntness of these vessels is 
that their branches, the terminal arterioles, 
are very much smaller in diameter (Fig. 3). 
These terminal arterioles arise throughout 
the length of the pulmonary arterioles either 
singly or in pairs, and immediately enter 
the alveolar septa. They range from 15 to 
40 micra in diameter. From them branch 
capillaries which are difficult to observe in 
vivo, but which appear to form a compli- 
cated anastomosing network over the sur- 
face of the alveolus. 


Both the pulmonary and terminal arteri- 
oles were contractile and were often seen 
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lung (traced from the cine film). The fat persists 
arterioles. 


both dilating and contracting several times 
during a single experiment. 


B. Behaviour of Injected Fats 


A striking difference was found in the 
physical behaviour of neutral fat as com- 
pared to fatty acid. The neutral fat re- 
mained in rather large droplets, which 
broke up with difficulty. This was shown 
by the fact that the droplets were usually 
compressed into a sausage shape by the 
narrow calibre of the blood vessels, and 
that on reaching a branch or bifurcation 
in the vessel, all of the drop tended to pass 
down one or other branch, or if it did 
break up, it divided into two still relatively 
big drops (Fig. 4). Eventually the drop 
would lodge in a pulmonary arteriole ap- 
proximately 70 micra in diameter. Finally 
most of the vessel proximal to the occlusion 
would be plugged with fat which retained 
a pulsatile movement for one or more hours. 
Little if any fat was observed breaking off 
from this main mass and entering the 
terminal arterioles. The adjacent lung bed 














Fig. 5.—Behaviour of fatty acid in the lung (traced 
from the cine film). The fat breaks up into small droplets, 
which occlude the smaller (terminal) arterioles. 


became ischzmic, and no flow was seen in 
the alveolar capillaries. Flow did continue, 
however, through those branches of the 
pulmonary arteriole proximal to the occlud- 
ing column of fat. 

By contrast, fatty acid appeared in 
smaller droplets which retained a spherical 
shape within the pulmonary arterioles. On 
reaching the branches (i.e. terminal arteri- 
oles) they fragmented into a multitude of 
smaller droplets all of which passed readily 
into the terminal arterioles and _ subse- 
quently into the capillaries (Fig. 5). Quite 
a large quantity of fatty acid could thus 
be injected before fat began to back up in 
the pulmonary arteriole. Following em- 
bolization of the terminal arteriole, the 
segment supplied by it (usually two or 
three alveoli) became deep red as the result 
of hemorrhage into the alveolar spaces. 


Discussion 


We feel that the key to the explanation 
of the difference in behaviour of the two 
kinds of fat lies in the sudden diminution 
in calibre between the pulmonary and ter- 
minal arterioles. This anatomical peculiarity 
was first observed by Knisely,® who referred 
to the pulmonary arterioles as the “vascular 
traps” of the lung. Particles of large size 
are trapped in the larger pulmonary arteri- 
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oles, producing ischemia of the adjace it 
alveolar bed. But as the proximal branct 2s 
of the pulmonary arteriole are not nec« s- 
sarily occluded, reduced circulation to t 1e 
alveolar bed may continue with surviy i 
of the animal. Conversely, smaller partic! »s 
pass through the terminal arteriole aid 
lodge in the alveolar capillaries with f sr 
more serious effects. Not only is oxygen - 
tion interfered with, but also the obstru :- 
tion appears to produce enough bac:- 
pressure to rupture the capillary walls wi h 
haemorrhage into the alveoli. 

It appears, therefore, that the differeit 
behaviour of neutral fat and fatty acid my 
not be entirely due to difference in their 
chemical activity, but to difference in their 
particle size. It is likely that difference :n 
viscosity between the two types of fat 
accounts for this difference in their physical 
behaviour. Contrary to the theory advanced 
by Peltier’ we saw no evidence of neutral 
fat being broken down into smaller particles 
during the 10 to 12 hour periods of observa- 
tion. 

Another observation that can be made 
from this experiment relates to the possi- 
bility of treating fat embolism by systema- 
tically administering fat solvents or emulsi- 
fiers. The fact that there is a stagnant 
column of fat proximal to the site of em- 
bolization makes it highly improbable that 
the obstructing fat could be broken up or 
dissolved by some material in the blood 
stream. We are, therefore in agreement 
with Peltier’ in feeling that attempts to 
treat fat embolism by this means would be 
futile. 


SUMMARY 


Using the quartz rod _transillumination 
method, a comparison has been made cf 
the effects of neutral fat and fattv acid ¢1 
the pulmonary circulation. Neutral fat re- 
mains in large drops that occlude the larg¢ r 
(pulmonary) arterioles. By contrast, fati y 
acid breaks up readily into smaller drople s 
which immediately enter the capillaries !1 
the alveolar bed with much more harmf) | 
effects. It was felt that this difference «1 
behaviour was a physical effect rather the 1 
a chemical one. 

The manner in which either type of fit 
occludes the vessels makes it highly w 
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likely that fat embolism could be success- 
fu ly treated by intravenously administered 
fa: solvents or emulsifiers. 
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RESUME 

Les embolies graisseuses apparaissent comme 
une complication banale de tout traumatisme sque- 
lettique; pour des raisons évidentes, l’étude précise 
de ces lésions est trés difficile chez homme. 

Les auteurs ont repris ce probléme du point de 
vue expérimental avec une nouvelle méthode d’ob- 
servation. Une thoracotomie droite pratiquée chez 
un lapin anesthesié et convenablement préparé 
permet l’examen d’une languette de poumon as- 
sujettie 4 lextrémité d’une baguette de quartz; 
cette baguette donne une transillumination de 
Yorgane suffisante pour permettre observation 
microscopique du tissu vivant. On pratique ensuite 
des injections intraveineuses de graisse neutre et 
d’acides gras. Des enregistrements cinématogra- 
phiques furent faits. 

Une différence notable se montre dans le devenir 
des deux types de graisses utilisées: les graisses 
neutres forment des gouttelettes de suspension 
relativement grosses et ont peu de tendance a se 
fractionner, et on les voit obstruer des vaisseaux 
assez gros. Les acides gras au contraire s’émulsion- 
nent beaucoup plus finement et leurs gouttelettes 
arrivent jusqu’au niveau des capillaires intra- 
alvéolaires. On concoit alors que la gravité des 
lésions obtenues sera beaucoup plus grande dans 
le second cas. De toute facon cette action est liée 
& la structure physique des substances et non a 
leurs propriétés chimiques. 





FAT EMBOLISM®* 


“Recent work on fat embolism has removed 
it from the limbo of long neglect. The existence 
of the syndrome is no longer subject to debate. 
It has now been defined, its incidence established, 
and its mechanism reasonably well demonstrated; 
means of confirming its diagnosis are available; 
and principles of treatment are emerging. 

“Peltier defines fat embolism as probable when 
fat globules of 10 to 15 micra can be demon- 
strated in the circulating blood. Recently, Mussel- 
man and his co-workers demonstrated that there 
was enough fat in the femur of an animal to 
kill it; that fat embolism might be expected in 
about one-half of all persons who were injured 
moderately or severely; and that significant 
symptoms would develop in at least one-third 
of patients with fat embolism. 


°Pipkin, G.: The early diagnosis and treatment of 
fat embolism. In: Clinical Orthopedics. No. 12— 
Rehabilitation. Edited by Anthony F. DePalma. 
i ry —* Company, Philadelphia and Mont- 
real, , 


“Since the percentage of cases called ‘fat 
embolism’ by clinicians is much lower than this, 
there must be some discrepancy between points 
of view. There is. The research chemist is now 
able to diagnose morbidity due to abnormal 
circulating fat within minutes after injury occurs. 
Clinicians have been waiting until patients died 
to establish this diagnosis. Differences in stand- 
ards lead to such contradictory statements as 
those from Kuntscher, ‘Fat embolism is the most 
common complication of medullary nailing’, and 
from the Seminar on Medullary Nailing of the 
American Academy of Orthopedic Surgeons, ‘Fat 
embolism did not occur’. In the latter report, the 
very next paragraph states, “Nearly all medullary 
nailings develop an unexplained postoperative 
fever . . . Thirty-two other complications oc- 
curred’. This convenient catchall undoubtedly 
includes some of the results of fat embolism such 
as cardiac failure, pneumonia, cerebral apoplexy, 
suspected tetany, subdural hematomas not found 
by trephining, convulsions and deaths for which 
an adequate postmortem was not performed.” 
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LES CYLINDROMES DES GLANDES SALIVAIRES 
PRESENTATION DE CINQ CAS 


SABIN PLOURDE, M.D.* et JEAN-LOUIS BONENFANT, F.R.C.P.[C], Québec, P.Q. 


BILLROTH* (1859) fut le premier a faire 
mention du cylindrome. I] appliqua en 
effet ce nom 4 une tumeur du sinus para- 
nasal, envahissant l’orbite, qu'il décrivit 
comme étant constituée de cylindres rem- 
plis de cellules épithéliales et de corps 
ovoides lesquels sont entourés par des cor- 
dons de tissu conjonctif hyalin. D’autres 
noms ont été par la suite suggérés pour 
désigner ces tumeurs, tels que: adéno- 
épithéliome, tumeur mixte cellulaire, épi- 
thélioma basocellulaire a stroma _hyalin, 
adénocarcinome malin et “adenoid cystic 
carcinoma”. Le terme de cylindrome, qui 
sinspire de laspect morphologique, est 
resté cependant d'emploi le plus courant. 

Cliniquement, les cylindromes différent 
des tumeurs franchement bénignes par 
leurs nombreuses récidives, et des tumeurs 
mixtes, par leurs métastases a distance, 
principalement pulmonaires, Ces carac- 
teres évolutifs du cylindrome n'ont pas 
empéché Bauer et Fox? en 1945, de le 
considérer comme une véritable tumeur 
bénigne et Kramer et Som,’ en 1939, comme 
une variété de tumeurs mixtes. Plus récem- 
ment, Kirklin,* (1951) de la Clinique Mayo, 
préférait considérer comme un véritable 
cylindrome, toute tumeur mixte qui con- 
tient des plages vraiment cylindromateuses, 
étant donné que ces tumeurs avaient une 
évolution clinique superposable a celles qui 
étaient entiérement cylindromateuses. 

Avec Wawro et McAdams" (1954), nous 
préférons considérer les cylindromes comme 
des tumeurs nettement malignes qui se 
rapprochent des adéno-carcinomes carac- 
térisés “par la lenteur de leur envahissement 
local, des métastases tardives aux ganglions 
et a distance, et par leur résistance a la 
radiothérapie”. 


OBSERVATIONS 


ler cas.—J.U.T. Agé de 50 ans, consulta au 
début de février 1949, pour une tuméfaction, a 
la région sous-maxillaire et cervicale droite, qui 


*H6pital Hétel-Dieu de Québec, Québec, P.Q. 


avait débuté trois ans plus tét. Cette tuméfaction 
qui avait augmenté progressivement de volum« 
mesurait 4 x 3 cm., était dure, bosselée «¢ 
adhérente 4 la peau et aux plans profonds. Ell: 
fut complétement excisée et, par suite du dia 
gnostic histologique de cylindrome salivaire, 01 
compléta intervention par un évidement gan 
glionnaire cervical droit. Aucun ganglion lym 
phatique ne contenait des foyers métastatiques 


Six mois plus tard, on réséqua un nodule 
tumoral de 1.5 cm. dans la cicatrice cervicale. 
Cette tumeur récidiva par la suite, 4 trois autres 
reprises et chaque fois, le traitement fut chirur- 
gical. En 1954, la tumeur cylindromateuse 
envahit le péle supérieur du corps thyroidien 
et on retrouva des nodules sous-cutanés a la 
fourchette sternale. L’examen radiologique pul- 
monaire montra de nombreux foyers métasta- 
tiques disséminés a travers les deux plages 
pulmonaires. 

Le patient mourut en 1957 a la suite de 
nouvelles récidives traitées par la _roentgen- 
thérapie. Cette tumeur salivaire avait évolué 
durant onze ans. 


2iéme cas.—C.H.D., homme de 36 ans, fut 
admis 4 hdpital pour une tumeur de la glande 
sous-maxillaire droite de la grosseur d'une olive. 
L’excision chirurgicale de la glande et de la 
tumeur fut suivie de radiothérapie par suite du 
diagnostic histologique de cylindrome salivaire 
avec envahissement des gaines périneurales. Neuf 
mois plus tard, on fit ’ablation de deux ganglions 
cervicaux droits en partie détruits par des foyers 
métastatiques. Le patient recut de nouveau de 
la radiothérapie. Il décéda presque subitement 
a 41 ans, soit cinq ans aprés le début de la 
tumeur, d'une métastase cérébrale confirmée 
a l’autopsie. 


3iéme cas.—A age de 33 ans (février 1951 ) 
A.B. fut admis 4 l’hépital pour une tuméfactior 
rétro-auriculaire droite, dure, adhérente au» 
plans profonds et dont le début remontait 4 deu 
ans. Des douleurs aigués et lancinantes rendaien‘ 
la mastication trés difficile. 

L’excision compléte de la glande_parotide 
droite et de la tumeur fut faite, avec un dia- 
gnostic histologique de cylindrome de la glande 
parotide. Des récidives apparurent alors 4 cing 
reprises différentes et furent traitées par la 
chirurgie et la radiothérapie. Le néoplasme 
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Evolution Volume de la 
Cas Sexe Age Localisation pré-opératoire tumeur 
JUT. M 50 Glande sous-maxillaire 31% ans 4x3cm. 
droite 
C.H.D. M 36 Glande sous-maxillaire 2.5. em. 
droite 
A.B. M 33 Glande parotide droite 2 ans 
F.B. M 76 Lévre supérieure gauche 1 an 1 cm. 
L.D. M 46 Lévre supérieure droite 1.5 em. 


f nalement envahit la mastoide, le conduit auditif 
«<terne, le nerf facial et le pavillon de Voreille. 
Le patient mourut en octobre 1954, 4% ans 
«orés Tapparition du néoplasme. On ne _ put 
c»pendant déceler de métastases a distance. 


4iéme cas.—F.B., vieillard de 76 ans, con- 
s lta en 1955, pour une tuméfaction de 1 cm. de 
ciamétre qui s’était développée 4 la face interne 
e* latérale gauche de la lévre supérieure. Cette 
tumeur fut largement enlevée et le diagnostic 
b'stologique fut celui de cylindrome de type 
salivaire. 

Ce patient se porte encore trés bien et aucune 
recidive n’a été constatée jusqu’a présent. 


5iéme cas——Un homme de 46 ans, (L.D.) 
consulta récemment pour une petite tuméfaction 
a la face interne latérale droite de la lévre supé- 
rieure. A la suite de l’ablation chirurgicale, un 
diagnostic de cylindrome salivaire fut porté. 


Sexe et Age 


Les cing cas de cylindrome rapportés 
ici se sont développés chez des hommes 
de 33 a 76 ans, donnant ainsi une moyenne 
d’age de 48 ans. Wawro et McAdams," 
dans une série plus importante (18 cas) 
ont constaté que cette tumeur était plus 
fréquente chez les femmes que chez les 


hommes, dans une proportion de 13 4a 5. 
Cependant, il semble que le cylindrome 
des glandes salivaires n’ait pas plus de 
prédisposition pour un sexe que pour 
Yautre. L’Age moyen est prés de la cinquan- 
taine. 


Localisation et Fréquence 

Les cylindromes peuvent se développer 
partout ot il y a du tissu glandulaire 
dorigine épiblastique. On les trouve surtout 
aux glandes salivaires majeures et mineures 
de la téte et du cou. 

Les glandes lacrymales, la muqueuse du 
nez, du sinus nasal, de la trachée et des 
bronches sont des localisations rapportées 
dans la littérature (Beck et Guttman,’* 
Reid,'* Enterline et Schoenberg’ ). 

L’évolution cylindromateuse peut toute- 
fois se rencontrer dans plusieurs tumeurs 
épithéliales, mais Masson,’ dans son 
dernier volume sur les tumeurs humaines, 
signale que le nom de cylindrome doit 
étre réservé aux tumeurs qui présentent 
cet état dans toute leur étendue. 

Des cing cas rapportés ici, deux étaient 
localisés 4 la glande sous-maxillaire (Fig. 
1), et um a la glande parotide; les deux 


Cas Traitement 
oUF. 


Excision de la tumeur. 
Evidement cervical. 


5 excisions de récidives. 


TABLEAU II. 


Evolution 





5 récidives. 
Métastases pulmonaires. 
Mort 81% ans aprés le début du traitement. 














Radiothérapie. 
C.H.D. Excision de la glande. Mort (métastase cérébrale) 5 ans aprés le début du traitement . 
Radiothérapie. 
Excision de 2 ganglions. 
Radiothérapie. 
A.B. Excision de la tumeur. 5 récidives. 
Radiothérapie. Mort 2! ans apres le début du traitement. 
Excision des récidives. 
F.B. Excision locale. Survie de 3 ans. Absence de récidive. 
L.D. Excision locale. Cas récent. 
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Fig. 1. 


autres s étaient développés dans le voisi- 
nage de glandes salivaires mineures labiales. 
Dans une série plus importante Quattle- 
baum rapporte des localisations 4 la paro- 
tide et a la sous-maxillaire dans respective- 
ment 15 et 18% des cas. 


Symptomatologie 


L’apparition dune _ tuméfaction, qui 
devient souvent douloureuse par la suite, 


est parfois lindice d’une tumeur salivaire 
maligne pluté6t que d'une tumeur mixte. 
D’aprés l’expérience des spécialistes de la 
Clinique Mayo, cette douleur, qu'elle soit 
vive ou lancinante, est plutét propre au 
cylindrome qu’a la tumeur mixte. 


Pathologie 


Macroscopiquement, quatre des cas de 
cylindromes rapportés ici étaient des tu- 
meurs bien encapsulées, nodulaires, fermes 
et blanc grisdtre 4 la coupe, tandis que 
le cinquiéme était mal délimité avec des 


Vol. £ 


prolongements dans les tissus voisins 
L’aspect macroscopique du cylindrome n’a 
rien de bien caractéristique et est assez 
semblable 4 celui de la tumeur mixte ou 
de l'adénocarcinome (Fig. 1). 

L’aspect histologique du cylindrome est 
caractérisé par des cordons de_ petites 
cellules rondes 4 noyau petit et ovoide, 
entouré d’un protoplasme légérement acido- 
phile. Ces cordons orientés en tous sens 
s'anastomosent entre eux et délimitent des 
espaces ronds, acellulaires, de dimensions 
variables, tantét vides, tantét remplis d’une 
substance, hyaline ou mucoide (Fig. 2). On 
rencontre des formes a stroma purement 
hyalin ou purement inucoide et dautres 
qui présentent les deux types de stroma. 
Le néoplasme infiltre souvent la capsule 
et les tissus du voisinage et on retrouve 
fréquemment des boyaux néoplasiques dans 
les lymphatiques périneuraux (Fig. 3). Les 
cellules en mitose sont trés rares. 


Traitement et Evolution 


Dans nos cas rapportés, les tumeurs 
primitives ont été traitées par la chirurgie 
et les récidives par la chirurgie suivie de 
radiothérapie. Les survies de 214, 3, 5 et 
814 ans sont rapportées. Dancot* signale 
des intervalles de 10 a 15 ans entre les 
les récidives. 


COMMENTAIRES 


Les cylindromes des glandes salivaires 
sont des tumeurs vraiment malignes, diffé- 
rentes des tumeurs mixtes et des adéno- 
carcinomes vrais. Leur croissance est plu- 
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‘6t lente, mais souvent douloureuse. Ex- 
cisées localement, ces tumeurs se révélent 
au microscope plus infiltrantes qu’on ne 
le croyait macroscopiquement et récidivent 
‘réquemment, C’est pourquoi, nous croyons 
que le traitement du cylindrome demeure 
ane chirurgie extensive comprenant la 
dissection radicale des chaines ganglion- 
aires correspondantes. A la_ chirurgie 
devrait étre associée la rcentgenthérapie. 
La question de l’irradiation est encore dis- 
cutée; en effet, depuis plusieurs années on 
reconnait que les cylindromes sont des 
tumeurs radio-résistantes. Deux de nos cas, 
dont les récidives ont été traitées par la 
chirurgie et la radiologie, ont peu ou pas 
répondu aux traitements par Jirradiation, 
D’aprés Rawson," les récidives aprés radio- 
thérapie sont de régle, bien que la réponse 
initiale soit favorable. Cependant, Lemaitre 
et Baclesse’ ont noté la radiosensibilité des 
cylindromes dans quelques cas. L’irradia- 
tion soit par les rayons X, soit par l'implan- 
tation d’aiguilles de radium, soit par lor 
radioactif, pourrait étre un_ traitement 
logique d’essai lorsque la tumeur est diffi- 


cilement accessible a la chirurgie, ou encore 
un traitement complétant l’exérése chirur- 
gicale. 


RESUME 


Nous avons présenté cing cas de cylin- 
dromes salivaires en tentant de démontrer 
leur malignité caractérisée par de fré- 
quentes récidives et par leurs métastases a 
distance. Une chirurgie extensive est con- 
sidérée comme le traitement idéal de ces 
tumeurs. 
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SUMMARY 


We have presented five cases of cylindromas of 
mixed salivary glands and have tried to demon- 
strate their malignant nature as characterized by 
their frequent recurrence and metastasis to distant 
viscera. Finally extensive surgical excision is con- 
sidered to be the ideal treatment of cylindromas. 

Cylindromas of salivary glands are true malig- 
nant tumours, differing from mixed salivary tu- 
mours and (true) adenocarcinomas. Their growth 
is rather slow but frequently painful. When excised 
locally these tumours are seen, on microscopic 
examination, to infiltrate much more widely than 
would be suspected from macroscopic examination, 
and they frequently recur. For this reason, it is 
desirable to perform extensive surgical excision 
together with radical dissection of the correspond- 
ing lymph nodes. The surgical treatment should be 
followed by radiotherapy. 


The question of irradiation is a debatable one. 
For many years the general belief has been that 
cylindromas are radio-resistant tumours. Of the five 
cases described here, two recurrent tumours were 
treated by surgery and radiotherapy, but there 
was little response to the irradiation. According 
to Rawson, recurrence after radiotherapy is usual 
even though the initial result is favourable. How- 
ever, Lemaitre and Baclesse have noted radiosensi- 
tivity in some cases of cylindroma. 

















FOR MORE THAN fifty years the Halsted 
radical mastectomy or some modification 
of it received acceptance as the best and 
the most rational treatment for cancer of 
the breast. It has been interesting to re-read 
what Halsted actually did say in his 
original report in January 1894 concerning 
50 cases. None were followed up for more 
than three and a half years and many for 
only a few months. Despite the fact that 
carcinomatous granulations were excised 
from the wound four weeks after the 
original operation, Case 18 was reported 
as having no local or regional metastases. 
Case 9 had skin nodules over the right 
breast and right axilla, but since she had 
had a left radical mastectomy she was 
listed as having had no local recurrence. 
Many of the patients lived only a matter 
of months, Two cases were not traced and 
it is evident that some of the reports were 
by mail. Under these circumstances too 
much stress would not be placed today 
upon the figure of 6% for local recurrence. 
It did seem remarkable, in that the local 
recurrence rate reported from the various 
German clinics up to that time had varied 
from 50% to 80%. The writings of Mc- 
Kinnon’* and of Park and Lees® cast doubt 
upon the claims for cure of the disease and 
must be given due credit for the revaluation 
of the problem that has been evident in 
recent years. Whether or not treatment is 
actually influencing the final mortality from 
cancer of the breast is extremely difficult 
to prove. Harrison et al.° have discussed 
the problem recently and their findings are 
illustrated in Fig. 1. That treatment is of 
value in its contribution to the mental and 
physical welfare of the patient has, I think, 
not been questioned. In this connection it 
is interesting to recall that Halsted said 
60 years ago: “The efficiency of an opera- 
tion is measured truer in terms of local 
recurrence than of ultimate cure. In some 
lives are rescued only by _ repeated 


*From the Department of Surgery, University of 
Toronto. Presented at the Annual Meeting of the 
Royal College of Physicians and Surgeons of Can- 
ada, held in Vancouver, B.C., January 1959. 
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operations for local recurrence and others 
free from local recurrences are lost from 
internal metastases.” 

Recent demonstrations of the frequency 
with which cancer cells can be found in 
the blood are of great interest. Tables I 


TABLE I.—PErRIPHERAL BLoop* 


Total Positive Atypical 


Gastrointestinal 
malignancies...... 57 25 1 
ae ee 59 36 5 
Ms cits Ts Seis 13 6 3 
Nig 5 cca es 15 7c 1 
Ear, nose and throat. . 9 2 - 
cS ee ener 26 17 1 
179 93 11 
Benign lesions. ...... 9 - = 


*Moore, Sandberg and Schubarg.* 
Kidney, thyroid, pancreas, malignant mela- 
noma, testes etc. 


and II are from a publication by Moore, 
Sandberg and Schubarg.* Note the fre- 
quency with which cancer cells were dis- 
covered in blood from a regional vein and 
from a peripheral vein in patients with 
breast cancer. It is true that these were 
advanced cases but they were not terminal. 
Fisher and Turnbull? have shown that 
cancer cells can be demonstrated in the 
inferior mesenteric vein in approximately 
one-third of cancers of the descending 
colon and rectum. Jaimet and Amy*® ”! 
have demonstrated cancer cells in the bone 
marrow smears of a great many patients 
suffering from different kinds of cancer. 
Jaimet has stated recently,”* “I can assure 


TABLE II.—RecGionau VEIN 


Total Positive At ypical 


Gastrointestinal 
malignancies...... 59 31 7 
GS kia ees 17 12 1 
eee ee 9 7 ~ 
SURI S665 oc.cvce ss 2 2 - 
Ear, nose and throat. . 7 1 - 
OUROIT «occ eccecss 15 7 5 
109 60 13 
Benign lesions. ...... 7 = - 


*Moore, Sandberg and Schubarg.® 
tKidney, thyroid, pancreas, malignant mela- 
noma, testes, etc. 


PERCENT SURVIVING 


April 1959 


Normal life expectancy 9° 47 years 
Treated: axillary nodes negative 


BREAST CARCINOMA 


— ——-— Treated: axillary nodes positive 
—.—.— Treated: all cases 


Untreated cases 


YEARS 


Fig. 1—Survival in cancer of the breast. ( Harrison, R. C. et al.®) 


you without a doubt that we now have 
many hundreds of cases diagnosed as car- 
cinoma by the bone marrow where there 
was either no other evidence of its presence 
or where it had been previously unsus- 
pected.” So far it has not been possible to 
relate prognosis to the finding of cells in 
the blood or to the number of cells found. 
Surely it does seem probable, however, that 
cells may break away frequently from most 
malignant tumours and that whether or not 
they find suitable niduses and set up meta- 
stases is dependent upon the resistance of 
the host. If this be true, the tendency to 
regard the treatment of cancer as an emer- 
gency lest cells should break away before 
the growth is removed is not well founded. 
It has been customary to say that whether 
or not a particular patient will be cured 
depends upon the kind of cancer he has; 
may it not be that what we really mean is 
the degree of immunity possessed by the 
patient. 

Figs. 2 and 3 are taken from an article 
by Ash, Peters and Delarue.’® They il- 
lustrate well the frequency with which the 
various groups of lymph nodes are in- 
vaded. It must be admitted that these find- 
ings do not support the argument for 


radical mastectomy as the sole method of 
treatment for cancer of the breast. 


A TORONTO SURVEY 


Some of the findings from a recent and 
unpublished survey of all patients with 
cancer of the breast admitted to the public 
wards of the Toronto General Hospital 
between 1937 and 1949 inclusive seem 
worth recording. Private patients and those 
who had received treatment whether by 
operation, radiotherapy or hormones before 
admission were excluded from the analysis. 
Every other patient was included no matter 
how advanced the disease. There were 830 
cases in the study, of which only 12 (or 
1.5%) were lost to follow-up. Slides were 
available for a review of the pathology of 
91% of cases. These were assessed as to 
accuracy of diagnosis and graded by the 
late Prof. W. L. Robinson and Prof. Wm. 
Anderson of the department of pathology 
without knowledge of what had happened 
to the patient. The absolute five year sur- 
vival rate computed on 742 cases seen 
between 1937 and 1947 inclusive was 
32.5%. It is appreciated that this hospital 
receives rather more than its share of cases 
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Fig. 2.-_Lymph node involvement in mammary 
carcinoma. Cases thought suitable for 
mastectomy. 


of advanced cancer of all types. Fig. 4 
illustrates the relative proportion of stage 
[ and stages I and II cases in the province 
of Saskatchewan and the Toronto General 
Hospital series. 


Because of our interest in radiotherapy, 
a more detailed staging of breast cancer 
than that commonly employed has been 
used and it is necessary to present this 
in order that the charts may be under- 
stood (Table III). The reason for this 
classification will be discussed in more 
detail in dealing with radiation. It has come 
to be known as the Richards classification, 
and was described originally by him in the 
Skinner Lecture, May 1947."' Its relation 
to the Steinthal and Portmann classification 
is shown in Fig. 5. The Steinthal stage 
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Fig. 3.—Mammary carcinoma. Further statistics 
regarding the frequency of internal mammary node 
involvement. 


Il was subdivided because the behaviour, 
so far as local recurrences were concerned, 
was quite different, and Steinthal stage II] 
(Portmann stage IV) because in the 
presence of remote metastases it was ob- 
vious that only limited palliation could be 
accomplished. 


Fig. 6 shows the survivals according to 
stage, Fig. 7 the five year survival accord- 
ing to duration of symptoms, and Fig, 8 
the proportion of patients with positive 
axillary nodes by duration of symptoms. 
The prognosis was definitely better within 
the first three months and after two years. 
The incidence of involvement of lymph 
nodes was surprisingly similar through- 
out the first two years. It follows that 
there must have been almost as many 













BREAST CARCINOMA 


TABLE III.—CtassiricaTIon or STAGE OF DISEASE 


Skin 


Uninvolved 


Tumour 


Localized, less 


Metastases 


None 


than 3 cm. 


Uninvolved 


Localized, less 


Movable axillary nodes only. 


than 6 em. 


Ill Retraction phenomena 
(Signs indicate only 
host reaction) 


IV Evidences of 
(Signs indicate 
spread of cancer) 


neoplastic invasion 


V As in any other stage 
Distant metastases) 


tage I cases among those with a history 
two years’ duration as among those 
f five months or less, the only group show- 
ing a significantly greater incidence of in- 
vasion being those in the seven to nine 
month period. These findings would seem 
to support the contention that the stage 
of the disease is related to the degree of 
advancement and does not bear any direct 
relation to the duration of symptoms." Fig. 
9 shows the five year survival by grade of 
tumour and Figs. 10 and 11 the effect of 
positive or negative nodes. Kraus'® has sug- 
gested that those patients who present 
themselves with a short history actually 
have a more actively growing lesion, which 
for that reason has become apparent in a 
shorter time. Fig. 12 from the article by 
Ash, Peters and Delarue illustrates this con- 
cept in a graphic fashion. Unfortunately 
the present survey has not provided an 
answer to that contention. Fig. 13 illustrates 
the relation between age and survival and 
Fig. 14 the relation between grade of 
tumour and age. It is apparent that on the 
basis of histology there is no evidence that 
cancer is more malignant in the younger 
age group and that while the 40-49 year 
decade shows a higher survival rate, there 
is little difference between the other 
decades. Many other interesting findings 
emerge from this survey but none of them 
is new or much different from published 
reports of similar analyses of cases. 


Attachment to 
fascia, greater 
than 6 em. 


Fixation to chest 
wall may show evidence of local neoplastic 


As in any 
other stage 


With or without axillary nodes (if present 
may show evidence of retraction 
phenomena). 


With or without axillary nodes (if present 


invasion). 


Distant lymphatic metastases; supra- 
clavicular nodes, contralateral axillary 
nodes, inguinal nodes, satellitic skin 
nodules beyond limits of breast. 
Hzmatogenous metastases. 


THE History oF TREATMENT 


That there has been great progress in 
the treatment of breast cancer becomes 
apparent from a reading of the older litera- 
ture. One hundred years ago, wide excision 
of the tumour and partial or complete re- 
moval of the breast was practised. Volk- 
mann" added removal of the contents of 
the axilla to removal of the breast in the 
1870's. Billroth’® in 1876 reviewed 176 of 


Saskatchewan 


PERCENT OF CASES 
Saskatchewan 


Stage | Stages | and II 


Fig. 4.—Proportion of breast cancer cases by 
stage in Saskatchewan and Toronto. 
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Fig. 5.—Relation of methods of staging breast 
cancer. 


his own cases and reported an operative 
mortality of 20%, erysipelas being the 
greatest killer. Three years after treatment 
only 4.7% of his patients were clinically 
free of the disease and 82% had recurrence 
of the disease locally. By means of the 
radical mastectomy which he described in 
1894, Halsted was able to reduce local 
recurrence to 6%, In 1927, Greenough" 
and his colleagues reported their experience 
in the treatment of 466 cases of breast 
cancer admitted to the Massachusetts Gen- 
eral Hospital between 1894 and 1904. Their 
operative mortality was 36%, and only 14% 
of the total group were alive and well three 


; 
| 
+ 


70 


60 | 


SURVIVAL 


ul mW Iv 
STAGE 
Fig. 6.—Five year survival by stage. 
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years after operation. The reason is no’ 
easy to assess, but by 1923 an absolute five 
year survival rate of about 25% and by 
1930 of around 35% was being reported 
Today the average figures seem to have 
reached 40% or better. It would appeai 
from recent reports that the results of treat- 
ment by radical mastectomy are continuing 
to improve, Every purely surgically treatec 
group is of necessity a selected group, and 
it is probably true that there is a greater 
tendency to reject advanced cases than 
formerly, Since it is doubtful whether the 
operation is being done better than 
formerly in good clinics, it follows that the 
improved results must represent the in- 
fluence of greater selection or earlier 
diagnosis. It is well to remember that this 
change has occured. To strive for treatment 
of each case at as early a period as possible 
seems reasonable and there is at least some 
evidence of its effectiveness. 


REASSESSMENT OF THE PROBLEM 


In the light of newer knowledge our ap- 
proach to the problem needs reassessment. 
There are several possible therapeutic ap- 
proaches: 

1. Continue to treat all cases in which 
the disease is apparently not too far ad- 
vanced by the standard radical mastectomy. 
It is difficult to see how much better results 
can be expected from this approach, since 
the outcome in those cases in which the 
mediastinal and supraclavicular nodes are 
invaded is inevitable. The only hope lies in 
earlier treatment and it has been shown 
that nodal invasion does not vary greatly 
with duration of symptoms. 

2. Extend the radical operation to in- 
clude the internal mammary chain of nodes, 
as is being done by Urban in New York, 
Margotinni and Bercalesse of the Cancer 
Institute of Rome and Milan, Dahl-Iversen 
of Copenhagen and others.'? It would ap- 
pear that this can be done without much 
addition to the mortality or morbidity. 
Whether or not the increase in the per- 
centage of survivors will justify this more 
major procedure remains to be seen. 

3. Extend the radical operation to a 
super-radical one as advocated by Wangen- 
steen, removing the internal mammary 
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ain and the supraclavicular nodes.'’ It 
ould seem very doubtful whether this 
‘roic approach will be justified. The long 
rm results will have to be very good in- 
ed before it will be widely adopted. 

4. Leave the pectoralis major muscle. 
ichard Handley and David Patey'® of 
liddlesex Hospital, London, believe that 
: moval of the pectoralis major muscle, un- 
ss it be invaded, is not important. They 
ive contracted the operation by dissect- 
ig the axilla without removal of the pec- 
als and extended it by the removal of 
ie internal mammary nodes. There would 
em to be a good deal of logic in this ap- 
roach and one awaits with interest pub- 
cation of the results achieved. 

5. Treat by simple mastectomy followed 
y radiotherapy, as McWhirter’? of Edin- 
‘-urgh has done since 1941. He has reported 
.n absolute five year survival rate of 42% 
nd an absolute 10 year survival rate of 
-5%. His figures are as good as those of the 
hest surgical clinics, The intensive radiation 
necessary carries its own danger and com- 
plications, but such excellent results speak 
well for the method and throw doubt upon 
the value of radical mastectomy as far as 
prolongation of life is concerned. It must be 
remembered, however, that Halsted’s early 
argument for radical mastectomy was its 
effect upon local recurrence and axillary 
involvement. 


a 


6. Continue the widely adopted routine 
of radical mastectomy for early cases 
(“early” as regards local advancement of 
the disease ), radical mastectomy and post- 
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Fig. 7.—Five year survival by duration of symptoms. 
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Fig. 8.—Proportion of patients with 
nodes by duration of symptoms. 


positive 


operative irradiation for those with axillary 
involvement or more extensive local disease, 
and radiotherapy only for those with in- 
operable cancer. 

There is some evidence that postopera- 
tive radiotherapy improves the survival rate 
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Fig. 9.—Five year survival by grade of tumour. 
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Fig. 10.—Five year survival by stage according 
to involvement of nodes. 
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Fig. 11.—Five year survival by grade of tumour 
according to involvement of nodes. 
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in the middle group of cases but its mai 
effect is upon local recurrences and the 
supraclavicular nodes. As will be shown 
later, it seems less effective in the contro 
of chest wall recurrence than preoperative 
therapy. 

7. Employ preoperative irradiation. h 
his Skinner lecture before the Faculty o 
Radiologists in May 1947, Dr. Gordoi 
Richards" spoke of the place of preopera 
tive radiotherapy in the treatment of breasi 
cancer, and of the experience of the Tor 
onto clinic with the method up to that time 
In spite of the fact that the method has not 
gained general acceptance, we have con- 
tinued it and the tendency is to widen 
rather than limit its use. Preoperative ir- 
radiation was used first in advanced cases 
with large primary growths or with ex- 
tensive involvement of the skin and in the 
presence of involvement of the axillary 
nodes to such a degree that it seemed 
doubtful whether they could be removed 
surgically. The radiation was followed by 
radical mastectomy. From earlier explora- 
tions of the method it became apparent 
that the dissection of the axilla was not 
rendered unduly difficult and that, pro- 
viding a sufficient period of time was al- 
lowed between the completion — of 
radiation therapy and operation for the skin 
to recover, wound healing did not present 
a serious problem. The minimum interval! 
required is six weeks but it may be much 
longer; even three to four months does not 
seem to alter the prognosis. It is better to 
wait too long than not long enough, At 
the beginning of the experiment the Port- 
mann method of staging was used and 
stages III and IV were considered suitable 
for this type of therapy. An early survey 
showed, however, that the local recurrence 
rate was only 5% in these advanced cases 
that had received preoperative therapy as 
against 10% in stage Il cases treated by 
radical mastectomy and _ postoperative ir- 
radiation. It was apparent that some of th« 
stage II cases should be receiving the bene- 
fit of preoperative treatment. It was found 
that in the cases which were subsequently 
included in Richards’ stage II, the local 
recurrence rate was only 2% whereas in 
those placed later in Richards’ stage III, 
the local recurrence rate was 12.7%. For 
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hat reason, stage II of Portmann’s classifi- 
‘ation was divided into stage III (see 
‘ble III and Fig. 5), and stage III 
» ses of this new classification were given 
)eoperative therapy. The theoretical ad- 
ntages of preoperative radiation therapy 


~™my Ooo & 


= 


es 


1. The ability of ionizing radiation to 
'estroy actively growing cancer cells with- 
}it destroying the normal cells in the ir- 
- diated field. 

2. The indirect contro] of tumour growth 
‘ the subsequent post-irradiation fibrosis 
hich creates a fibrous tissue barrier 
rough which the disease is slow to extend, 
iefly because of the diminished blood 
ipply. The perilymphatic fibrosis also re- 
ids the extension of the disease by the 
‘irect lymphatic route. 


rN Oe a om — - 


~~ 


MONTHS SINCE ONSET OF SYMPTOMS 
3 mos. 6 mos. 9 mos. 12 mos. 


\ 1 OBVIOUSLY : 
' ‘BIOLOGICALLY INERT 
; \ IF STILL IN STAGE | 
' 
1 


; AFTER ONE YEAR : 


STAGE Il 


Al JOVW1IS JO NOMYOdOUd ONISVIYINI 


STAGE Ill 


INCREASING PROPORTION OF STAGE | 





STAGE IV - -- 
OBVIOUSLY 
BIOLOGICALLY ACTIVE 
IF STAGE IV WITHIN 
3 MONTHS 


Fig. 12.—Relation of stage of disease and delay 
in initiating treatment. 


3. The possibility of delivering a higher 


tumour dose to the affected area pre- 
operatively with less risk of permanent ir- 
radiation damage to normal tissue, for the 
following reasons: 

(a) The blood supply is intact. 

(b) The presence of the breast and 
underlying musculature reduces the amount 
of radiation absorbed in the rib cage. 

(c) The most heavily irradiated area is 
subsequently removed by the surgical pro- 
cedure. 

4, The possibility, although this has been 
questioned, that normal tissue previously 
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Fig. 13.—Five year survival by age. 


irradiated is less receptive to tumour cell 
implantation. 

5. The greater likelihood that spread of 
devitalized cells by operative trauma will 
be innocuous. 

I am indebted to Drs. C. L. Ash and 
Vera Peters for the following outline of the 
technique which they consider essential if 
satisfactory results are to be obtained from 
preoperative therapy. 

“For the past 20 years the apparatus em- 
ployed for this procedure has been a 400 kV 
Picker unit, with a H.V.L. of 3.0 mm. Cu., 
5 mA, 0.6 mm. Sn filter, F.S.D. 100 cm. 
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Fig. 14.—Grade of tumour by age. 
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Fig. 15.—Position of the arm to simplify exposure 
of the axilla. 


The block of tissue comprising the supra- 
clavicular and axillary regions is irradiated 
employing opposing 10 x 20 portals, de- 
livering 3000 r to the entire area in two 
weeks. The chest wall is irradiated by op- 
posing 10 x 20 portals, covering an area 
from the posterior axillary line to 2 cm. 
beyond the midline of sternum, in order to 
include the internal mammary chain of the 
affected side. In some cases a direct para- 
sternal field is used, A tumour dose of 3000 
r in 12 treatment days is delivered without 
undue reaction, a dry desquamation only 
being produced. When indicated, further 
local irradiation can be directed to the re- 
sidual tumour mass of the breast giving a 
supplementary tumour dose of 1500 to 2000 
r over a period of one week.” 

The obvious question that arises is—why 
not abandon radical mastectomy in favour 
of simple mastectomy as practised by Mc- 
Whirter? The answer is that our results have 
been so relatively good in stage III and 
stage IV cases with radical] mastectomy. 
The local recurrence rate is small and 
axillary recurrences are so rare as to con- 
stitute no problem, whereas in a limited 
experience with lccal mastectomy this did 
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not seem to be the case. The mortality of 
radical mastectomy is negligible even in 
patients of advanced age and the disabil cy 
is not as a rule great. The single trout 
some problem is swelling of the arm, a d 
this is not obviated by leaving involv d 
nodes in the axilla or by substituting mc e 
intensive irradiation for surgery. Fora gc d 
many years I have practised dissection >f 
the axilla without removal of the pecto 41 
muscles in frail patients of advanced yea s, 
and following the suggestion of Riche d 
Handley I have been inclined recently :o 
extend the use of this modified type of 
radical mastectomy. Only time will tll 
whether this more limited operation is jus:i- 
fiable, and it should therefore be employed 
with caution. If this technique is to be 
adopted the positioning of the arm as 
shown in Fig. 15 simplifies exposure of the 
axilla. 

Handley has said: “I think, in fact, that in 
breast carcinoma the internal mammary 
chain is the principal highway of death.”"’ 
It would seem probable that failure to con- 
trol this extension of the disease accounts 
in part for the rather disappointing results 
achieved by postoperative radiotherapy. In 
the past the mediastinum has not received 
heavier radiation because of the effect upon 
the lung. With today’s more extensive 
sources of radiation heavier dosage can be 
applied to the internal mammary chain, 
which has a constant anatomical location 
and is sufficiently near the surface to be 
affected by such radiation without damage 
to other structures. It is possible that «ll 
cases should receive radiation, Thus far it 
has been restricted to advanced cases and 
those in whom the tumour lies in the 
medial half of the breast. Whether surgical 
removal of the internal mammary chain in 
selected cases will give better results re- 
mains to be demonstrated. In our expe:i- 
ence, radiation has controlled the extensi::n 
to the supraclavicular nodes unless massi''e 
recurrence was present when the patie :t 
first presented for treatment, or unless a 
supraclavicular biopsy had been performe | 


MANAGEMENT OF RECURRENCES 


Surgery plays a small part in dealing wit 
local recurrences. A single recurrence © 
the chest wall, particularly if the patien 
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of TABLE IV.—Response to Hormone Tuerary: the spine, radiation should be advised with- 
’ DISTRIBUTION BY AGE Group INCIDENCE ar . . 
in ——$—————_________..______._ out. waiting for radiological proof. Exten- 
ty : Satisfactory Poor sive bony deposits may be present for 
i é ge group response response . 
2. ataniieingum __—"““.. ~=many months before x-ray changes occur. 
d wee Radiation probably prevents spinal cord 
e ses 
d } -emenopausal.......... 0 1 damage. 
e (Concurrent with or within Dr. Vera Peters reviewed and published 
1 5 years after menopause 2 4 ; 19 . 
° ] »stmenopausal (5 years in 1956’ the experience of the department 
if — and of radiotherapy of the Toronto General 
SN ILE ie eke es 4 . ; i 

ul _ 4 8 _~_— Hospital with hormone therapy. I shall 
s, WR actin, 50 33 quote extensively from her article. The 
d Androgen: findings are mainly but not entirely in 
0) ; 508 sure ‘ agreement with those of other and similar 
if emenopausal.......... ° 7 ial i ; ati 

Conmeens with ox within surveys. The study included 330 patients 
‘ll 5 years after menopause 34 51 who had received an adequate trial of 
i- F »stmenopausal (5 years either androgen or cestrogen or both, since 
d after menopause and ie ‘ 83 
, GUC) ce ys eas 61 46 1940: 282 were treated with androgen, 8: 
2 Totals —_— xo with oestrogen and 35 received a trial of 
eee Ore a , : : both hormones. The criteria for initiating 
“ l:as already received preoperative or post- hormone therapy were (1) clinical a 
operative radiation therapy and especially dence of generalized metastases, (2) 
mn ii the lesion is adherent to the chest wall Clinical evidence of metastases involving 
or stuck firmly to a rib, is often best treated 2 single site not amenable to radiotherapy, 

by removal, when necessary with the un-_ ie., lung or liver, (3) progression of meta- 
. derlying rib. Nodules of a doubtful nature stases amenable to radiotherapy after the 
. which appear upon the chest wall should tolerance to radiotherapy had been ex- 
cS always be excised for biopsy since reaction hausted, (4) advanced primary disease not 
; about a ligature or a nerve end or fat Previously treated by any recognized 
C necrosis may readily be mistaken for method, with multiple areas of involve- 
tumour. Multiple reappearances in patients ment beyond the primary site. Tabl es IV 
- who have not had the benefit of radiation and V are taken from Dr, Peters’ article. It 
” should receive x-ray therapy. Multiple soft is observed that by combining the effects 
n, tissue metastases of a widespread character achieved by both hormones a worth while 
n may respond well to hormone therapy. response was obtained in 50% of patients. 
- Bony metastases of a local character Space does not permit of a more detailed 
should be treated first by radiation. Wide- consideration of this problem, but the fol- 
spread bony metastases should be treated lowing quotation from Dr. Peters is a fair 
, with hormones but even here local areas Summation. “When dealing with large num- 
c which may result in disintegration of the bers of patients one observes the occasional 
. hone, particularly if in the lumbar spine, dramatic response to hormone therapy, but 
' pelvis or femora where collapse or fracture ones enthusiasm is dampened by a suc- 
7 would preclude ambulation, should be ir- cession of poor responses. However, it is 
4 radiated while hormone therapy is being a satisfaction to the physician and a com- 
J given. If symptoms suggest metastases in fort to the patient, when more time tested 
n 
e ie a : 
t rABLE V.—ReEspronsE To Hormone TuHerRApy Versus AGE Group witH RELATION TO MENOPAUSE 
a Age group hte Nie a 7 Satisfactory palliation Poor response — (Total 
. No. Per cent No. Per cent 

MUCIMOM NINE 972 (05, sede ont ae valneunis 42 53 58 91 

Concurrent with or within 5 years 

RARE T ON ODRNG a6 ia ante ca ca de eee e's 40 55 60 91 
Postmenopausal (5 years after menopause 
WORM. eo pions Re op ora PR a ee RO 109 59 74 41 183 


Mesias can tees TRS ee 5: 182 50865 
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methods have failed, to be able to suggest 
hormone control. Ignoring completely the 
statistical results, the gratification from ob- 
serving the comparatively few excellent re- 
sults makes the treatment worth while for 
all who are eligible.” 

Prophylactic castration has not been con- 
sidered justifiable in our clinic for many 
years. The irradiation of metastases in the 
bony pelvis of younger persons usually re- 
sults in cessation of menstruation. As an 
elective procedure in itself, oestrogen de- 
privation by either irradiation or surgical 
castration is usually reserved for those 
patients in the premenopausal group who 
are showing signs of exacerbation of their 
disease after favourable remission with 
androgens. Ovariectomy may be used also 
in the premenopausal group as the initial 
method of altering hormone environment 
when widespread active disease becomes 
apparent. 

When adrenalectomy was suggested as 
a form of therapy it was considered wise 
to ask one member of the surgical staff to 
assess the problem. Dr. Norman Delarue 
has performed 75 adrenalectomies. Dra- 
matic improvement has been obtained in up 
to 40% of cases and incomplete objective 
improvement in another 20%. In 40% of 
cases the treatment was ineffective or the 
patient succumbed to the disease within 
one month. The best results were obtained 
in those with a long history of control of 
metastatic disease by other methods, in 
other words, by those who had already 
demonstrated a good tumour-host relation- 
ship. In the group showing dramatic im- 
provement the period of relief averaged 12- 
15 months and the period of survival 18-20 
months. In the presence of liver or pul- 
monary metastases the results were unim- 
pressive. When resistance did break down 
again, the patients were definitely worse 
off than had the adrenals been intact. 

The place of hypophysectomy in the 
management of disseminated breast cancer 
is not yet clear, At least two of the seven 
cases so treated in our hospital have had 
satisfactory remissions. It is our hope that 
cortisone derivatives may give results com- 
parable to adrenalectomy and hypophy- 
sectomy, thus sparing these unfortunate 
patients a major surgical procedure. 
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SUMMARY 


Changing concepts as expressed in man. 
recent articles upon cancer have made i 
necessary for clinicians to review thei: 
records with an open mind in an attemp 
to determine what is really worth while 
It is unfortunate that the efforts of som: 
to demonstrate that treatment is not in 
fluencing the ultimate mortality have bee 
interpreted sometimes as meaning that n 
treatment is worth while. This is almos: 
certainly not their purpose, and indeed ii 
it were it would be necessary to contend 
that, since in most instances the writers 
are not clinicians, they are not com- 
petent to form such a judgment. It is 
apparent that some of our ideas must be 
changed. On the other hand, no one who 
has been permitted to watch over the past 
thirty-five years the changes in the course 
of breast cancer can have any doubt that 
much has been accomplished. While ad- 
mitting the difficulties of the cellular 
pathologist and as a result accepting the 
possibility that a few of the lesions called 
cancer are really benign, the clinician is 
unable to accept a suggestion that because 
a growth remains localized for a long time 
it is incapable of metastasizing, since he 
has seen many instances in which such an 
apparently innocent growth has suddenly 
and for no apparent reason become active 
and been widely disseminated. He has also 
seen many patients in whom local growth 
was controlled by treatment and who re- 
mained well for years before metastases, 
which must of course have been present 
all the time, suddenly became active. This 
is the unknown factor of resistance of the 
host or immunity which clinicians have 
recognized for many years as a thing of 
great importance. It must not be forgotten 
that as a result of treatment vast numbers 
of such patients have remained free of 
clinical evidence of disease and well and 
happy even though they died finally of 
cancer. There is, therefore, room for dis- 
cussion and for difference of opinion re- 
garding the best form of treatment and 
need for a continued search for something 
better, but there should be no doubt that 
present methods are worth while or that the 
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individual patient should receive treatment 
as early as is reasonably possible. 

Something needs to be said, also, regard- 
ing the value of palliation in cancer, There 
is a tendency for certain doctors, who of 
course communicate their philosophy to the 
|. ity, to assume that because a cancer can- 
not be cured no treatment is worth while. 
‘othing could be further from the truth 
since the lives of many, one might almost 
s:y the majority, can be prolonged for 
| ‘riods of months or years. The shortest 
, riod that makes treatment worth while 
ii something that only the individual can 
decide. The question of how comfortable 
|.» will be and how useful to himself and 
others should be considered in every in- 
srance. The psychological value of treat- 
ment is another subject, but one which 
should not be neglected. 


CONCLUSION 


1. Changing concepts expressed in the 
literature have made it necessary for the 
clinician to review his thinking. 

2. There is room for difference of opinion 
regarding the best form of treatment, but 
for none as to whether treatment is worth 
while. 

3. Some of the findings from a recent 
survey at the Toronto General Hospital 
included in the article show the effect of 
age, stage, duration of the lesion and in- 
volvement of axillary nodes upon survival, 
and also the effect of duration of symptoms 
upon stage and survival. 

4. While staking seems to be of prog- 
nostic value in a large series of cases, it 
is not considered very useful in the indi- 
vidual case. 

5. Preoperative radiation therapy is pref- 
erable to postoperative radiation therapy 
for advanced cases. In the selection of 
cases the Richards classification is used. 

6. Super-radical operations will probably 
not be justified by the results. 

7. Hormonal control of the disease is 
worth while. It is not yet proved that the 
surgical procedures employed for altering 
hormone environment offer enough to 
justify surgical rather than medical therapy. 

8. The value of palliation should not be 
underestimated. 
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RESUME 
Dans la littérature actuelle de nombreuses 


conceptions nouvelles ont fait leur apparition a 
propos du cancer du sein; il devient nécessaire 
de passer tout cela en revue avec impartialité 
et de tacher d’en sortir ce qui est valable. 

Il est malheureux de constater que les conclu- 
sions de certains, selon lesquelles le traitement 
ninfluerait en rien sur la mortalité globale, aient 
pu étre interprétées comme un aveu d’impuissance 
de la thérapeutique. Ceci n’est certainement pas 
dans lesprit de ces auteurs. Pour qui a_ suivi 
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lévolution de ce probléme durant ces 35 derniére 
années, il est évident que des progrés considérable 
ont été accomplis. 

Il faut reconnaitre les difficultés du cytopathok 
giste et admettre la possibilité que des lésio1 
bénignes soient parfois étiquettées cancer. Clinique 
ment il faut repousser le concept de la tumei 
incapable de donner des métastases parce que 
croissance s'est faite pendant longtemps localemen 
et lon voit fréquemment de telles tumeurs d’aj 
parence innocente devenir, sans raison conn 
subitement actives et largement extensives. O 
voit également de nombreux cas chez qui un 
croissance localisée est contrélée par le traitemer 
pendant des années, et ot des métastases, sar 
doute latentes, se réveillent et deviennent brusque 
ment actives. Nous rencontrons 1a cette notion d’u 
facteur de résistance individuelle du sujet, ou peut 
étre dimmunité, qui a été reconnue depuis long 
temps déja comme trés importante par les clinicien: 

Il faut se souvenir qu’un grand nombre de c« 
malades restent indemnes de toute manifestatio 
pathologique pendant longtemps sous Tl’influenc: 
du traitement, mais quils meurent cependant cd 
cancer. C’est la raison pour laquelle la discussio:: 
doit continuer et les travaux de recherche s 
poursuivre; nos méthodes actuelles de traitement 
ne sont pas sans valeur et les malades doivent en 
bénéficier aussi précocement que possible. 

Certains médecins ont malheureusement ten 
dance a répandre dans le public lidée qu’aucun 
traitement n’a de valeur pour le cancer. Rien rest 
plus éloigné de la vérité. La valeur psychologique 
de la thérapeutique est enfin un facteur qu'il ne 
faut pas négliger. 





HISTOCHEMISTRY OF CARCINOMA 
OF THE BREAST 


The distribution of phosphatases in the breast 
in normal and pathological states is discussed 
by Fanger and Barker (A.M.A. Arch. Path., 67: 
293, 1959), who comment on the striking con- 
trast between the constant presence of acid 
phosphatase and infrequent presence of alkaline 
phosphatase in carcinoma of the breast. They say: 

ge However, the occurrence of acid 
phosphatase and the relative rarity of alkaline 
phosphatase in breast cancer are not unique to 
this neoplasm. Acid phosphatase occurs in car- 
cinoma of the prostate, breast, kidney, ovary, 
stomach and colon. The largest amount of the 
enzyme occurs in prostatic tumor, both benign 
and inalignant. We have demonstrated the 
presence of acid phosphatase and absence of 
alkaline phosphatase in adenocarcinoma of the 
stomach, pseudomucinous cystadeno-carcinoma 
of the ovary, metastatic undifferentiated adeno- 
carcinoma of the lung, fibrosarcoma of the breast, 
and leiomyosarcoma of the uterus. Epithelial neo- 
plasms are noteworthy because of the absence 
of alkaline phosphatase in them. 

“Although a number of epithelial neoplasms 
have a pattern of acid- and alkaline-phosphatase 


activity similar to breast cancer, it may have 
a special significance in this sex-linked organ. 
In the normal breast, alkaline-phosphatase ac- 
tivity is under the influence of estrogen, whereas 
acid phosphatase is not. Thus, acid phosphatase 
activity in the breast does not vary with age. 
If alkaline phosphatase in breast cancer were 
dependent on ovarian estrogen production, the 
tumors showing this activity should be in young 
women. Eighty per cent of our carcinoma cases 
showing this enzyme were in women over 50 
years old. This observation tends to militate 
against a relationship between alkaline-phospha- 
tase activity and estrogen in breast cancer. Speci- 
mens came from equal groups of pre- and post- 
menopausal patients. The concurrent study of 
vaginal cytology and alkaline-phosphatase activity 
in cases of breast cancer in post-menopausa 
women might furnish valuable information con 
cerning a relationship between this enzyme and 
estrogen. 

“Drennan was of the opinion that breast 
cancers which contained alkaline-phosphatase 
activity might respond favourably to sex-hormone 
therapy. We are following our cases of breast 
cancer in order to determine the validity of this 
impression.” 
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CHEST INJURIES 


CRUSH INJURIES TO THE CHEST 


W. R. GHENT, M.D., C.M., F.R.C.S.[C],* Kingston, Ont. 


T 1£ PURPOSE of this paper is to discuss the 
p oblems encountered in the management 
) the acutely crushed chest. 

In 1956, on Canadian highways, 73,594 
>» ople were injured, In the same 12-month 
riod 3183 people were killed. Twenty- 
e per cent of this mortality rate was due 
crushing injuries of the chest.1 Any body 
stem that accounts for this percentage 
fatalities deserves special attention. 
Crushing injuries to the chest are sus- 
ined in a variety of ways. The most fre- 
, lent etiological agent in civilian practice is 
e “unguided missiles” which populate our 
ghways. In contradistinction to other 
idily injuries, crush injuries to the chest 
e usually sustained by the driver. The 
terrific deacceleration forces of high speed 
crashes are abruptly applied to the anterior 
or antero-lateral chest wall by the steering 
post. These forces can be better distributed 
if seat belts are worn, as has been proven 
conclusively by the Cornell Medical School 
Research Team. 

The term “crush injury to the chest” has 
been selected as best portraying the patho- 
logical anatomy. Various other terms have 
been suggested. These include “flail chest”, 
“steering-post chest”, and “swinging chest”. 
The common denominator in all of these 
injuries is major or minor instability of the 
chest wall. 

A classification of these injuries into 
types is artificial and perhaps hazardous. 
As a basis for discussion I would like to 
present the following classification. 
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CLASSIFICATION 


A. Minor 


1. Fracture of one to three ribs. 
2. Fracture of the sternum without dis- 
placement and without rib fractures. 


B. Major 
1. Unilateral fracture of three to nine 
ribs. 
2. Fracture of the sternum with accom- 
panying rib fractures. 


From the Department of Surgery, Hotel Dieu 
‘{ospital and Queen’s University, Kingston, Ont. 


3. Bilateral multiple rib fractures. 

This classification is concerned with the 
bony chest cage. To this, I would like to 
append the following as intrathoracic com- 
plications. 


Complications 

Pneumothorax with or without tension. 

Hzmothorax due to 

(a) Rupture of the intercostal vessels 

(b) Laceration of lung tissue 

(c) Rupture of internal 

vessels 

(d) Rupture of great vessels 

3. Contusion of the lung with parenchymal 
hematoma and/or lung abscess forma- 
tion. 

4. Rupture of intercostal musculature with 

lung herniation 

Cardiac contusion producing: 

(a) Myocardial infarction 

(b) Epicarditis and pericarditis 

(c) Rupture with tamponade. 

Rupture of the diaphragm 

Rupture of bronchus 

Rupture of cesophagus. 

In addition to complicating intrathoracic 

lesions, associated body injuries are com- 

mon. 
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Associated Injuries 


. Ruptured spleen 

. Ruptured liver 

. Ruptured kidney 

. Maxillo-facial injuries 
. Head injuries. 


Uk. WL 


Morsip PHYSIOLOGY 


The cause of death in crush injuries to 
the chest is anoxia, and the mechanism 
producing death may be termed a lethal 
chain. The initial link in this chain is 
forged at the accident when greater or 
lesser portions of the chest wall are 
rendered unstable. The remaining links are 
quickly joined and the chain becomes a 
vicious circle, increasing in severity with 
each cycle until death supervenes. 

During active inspiration the diaphragm 
descends, the chest cage enlarges and the 
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Active 


expiration 


intrathoracic pressure becomes sub-atmos- 
pheric. Normally this pressure gradient is 
resisted by the semi-rigid chest wall. How- 
ever, when a portion of the chest wall is 
unstable, the extrathoracic or atmospheric 
pressure forces this area inwards as the 
remainder of the chest expands (Fig 1). 
In expiration, the reverse pressure gradients 
are in effect and the unstable portion is 
forced outwards. These are paradoxical 
movements. If the injury is unilateral, para- 
doxical respiration takes place (Fig. 2). 
In this situation, CO,-laden air is forced 
back and forth across the carina with the 
addition of only minimal amounts of fresh 
air. The concentration of alveolar O, falls 
and of alveolar CO, rises. The CO, tension 
in the blood increases, and this in turn 
stimulates the respiratory centre. The res- 
piratory centre directs the muscles of res- 
piration to greater and greater excursions 
in a vain attempt to rid the body of CO.,. 
This greater effort is reflected in a greater 


a 


Expiration 


) 





I nspiration 


Fig. 2.—Diagram representing the mechanism of 
paradoxical respiration. 
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Fig. 1.—Diagram depicting 
the displacement of the un- 
stable chest wall during 
active respiration. 





difference between intrathoracic and extra- 
thoracic pressures. Thus the paradoxical 
movements increase in magnitude, and 
with this increase the mediastinum may 
develop a pendulum movement (Fig. 3). 
This mediastinal flutter further embarrasses 
the cardio-respiratory system by causing 
a decrease in cardiac filling, a fall in cardiac 
output and consequently a fall in arterial 
pressure and a rise in venous pressure. 
Bilateral instability of the chest produces 
hypercarbia not by paradoxical respiration 
but simply by inadequate exchange. 
These patients are also unable to cough 
because of the pain of fractured ribs and 
the weak expulsive efforts of the unstable 
chest wall. This complication 
in severity in direct proportion to the mag- 
nitude of the chest injury. Mucus and blood 
accumulate in the tracheo-bronchial tree 
and cause atelectasis and pneumonia which 
embarrasses respiration still further. 


increases 





ia 


Inspiration Expiration 


Fig. 3.—Diagram showing the development of 


mediastinal pendulum or flutter. 
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DIAGNOSIS 


The diagnosis of the major crush in- 
juries is quite apparent. The paradoxical 
movements of the chest wall are marked 
by the time of arrival at hospital. To con- 
fim the extent of the injuries to the chest, 
both bony and intrapleural, a film of the 
c:est with the patient upright or semi- 
u right should be taken as soon as possible. 

In the more minor forms of crushed 
chest, the extent of the injury may often 
b. overlooked for some time. The nebulous 
te‘m “a few fractured ribs” covers a multi- 
tide of sins of omission. In a few hours 
tle true magnitude of the chest condition 
b-comes apparent as the respirations rise, 
the pulse rate rises and the blood pressure 
falls. The blood pressure may show an 
initial rise due to the stimulation of excess 
CO,. This rise is transient. Cyanosis, of 
course, indicates a severe degree of hyper- 
carbia. 


TREATMENT 

The aim of treatment is the restoration of 
the normal physiology of respiration. To 
accomplish this, the following points must 
be realized. 


Aims of Treatment 


The correction of anoxia 

The correction of hypercarbia 

The re-adjustment of altered intrapleural 

mechanics 

4. The prevention of paradoxical respira- 
tion 

5. The prevention of mediastinal pendulum 

6. The expulsion of retained secretions in 
the tracheo-bronchial tree 

7. The relief of blood loss 

8. The assessment and treatment of associ- 
ated injuries. 

The treatment of chest injuries must be 
individual. The steps in treatment that I 
will suggest are based on the previous 
classification, with a word of caution that 
if in the minor group a patient’s condition 
deteriorates immediate re-evaluation is 
necessary and perhaps re-assignment to the 
major group. 

The form of treatment to be discussed 
deals primarily with the bony chest cage. 
The complicating intrathoracic injuries are 
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dealt with as they arise on the basis of well 
established methods. 


A. Minor 

1. Fracture of one to three ribs. 

This type of injury is frequent and as a 
rule does not present any difficulty in 
treatment. The chest and ribs are x-rayed 
in all cases to assess the state of the intra- 
thoracic structures. An electrocardiogram 
is taken if the contusive force has been ap- 
plied to the cardiac region. This is repeated 
in five to seven days. If the chest wall is 
stable, these injuries are treated by inter- 
costal blockade with 1% procaine. This 
will control pain, but it may be necessary 
to repeat this procedure in 12 to 24 hours. 
After this the patients are comfortable and 
are able to cough effectively. This is of 
the utmost importance in the older age 
group. If the chest wall in the fracture area 
is unstable with evidence of paradoxical! 
movements, the intercostal blockade is 
augmented by applying a pressure pad over 
the area, held in place with adhesive tape. 
This will control the minor instabilities. 
This group of patients is always admitted 
to hospital and observed on a 30 to 60 
minute basis for the development of signs 
of the “lethal chain”. 


2. Fracture of the sternum without dis- 
placement and without rib fractures. 

This is a “steering post chest” and always 
produces a degree of instability. If the 
ribs and costal cartilages have not been 
fractured the instability is usually minor. 
These patients are always treated in hos- 
pital. Adhesive strapping is applied over 
a pressure pad on the sternum. Local 1% 
procaine at the fracture site may control 
pain but usually analgesics such as meperi- 
dine (Demerol) are indicated. In _ this 
respect, morphine is not used in treating 
chest injuries because of its severe respira- 
tory and cough depressant effect. Electro- 
cardiograms are taken at 48 hour intervals 
because this type of injury is frequently 
followed by signs of cardiac damage. The 
usual chest injury routine of frequent blood 
pressure, pulse rate and respiratory rate 
readings is followed. If these indicate 
hypercarbia, or if the sternum begins to 
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“swing”, the injury must immediately be 
reclassified as major and treatment ad- 
justed accordingly. 


B. Major 


In the past when instability of the chest 
wall existed, treatment was directed to- 
wards mechanical stabilization and thus 
indirectly to improvement of ventilation. 
Many ingenious methods have been em- 
ployed to apply traction to the chest wall. 
These include subpectoral traction, towel 
clip traction, and plaster jackets incorpor- 
ating wires threaded around the ribs. The 
mortality rate remained depressingly high. 
In bilaterally crushed chests it reached 
100%. 

Carter and Giuseffi? in 1951 were among 
the first to suggest the advantage of trache- 
otomy in these injuries, This benefits the 
patient in four ways: 

1. Dead space air is reduced from 150 
c.c. to 25 or 50 c.c. This reduction allows 
the patient’s weakened respiratory efforts 
to ventilate the lungs to better advantage. 

2. Reduction of the paradoxical move- 
ments of the chest wall. This is accom- 
plished by by-passing the larynx. It is at 
this level that the greatest amount of 
frictional resistance is met as the inspired 
and expired air passes through the slit-like 
aperture formed by the vocal cords. The 
removal of this resistance reduces the 
respiratory effort necessary for effective 
ventilation, but, of greater importance, it 
reduces the pressure differential between 
the atmospheric and intrathoracic air. This 
reduced pressure gradient immediately de- 
creases the paradoxical movements of the 
chest wall. 

3. The tracheo-bronchial tree can be 
suctioned at will preventing the develop- 
ment of atelectasis and/or pneumonia. 


4. Pain is greatly decreased as soon as 
the tracheotomy functions, This is due to 
the quieter respirations and the stabilized 
chest wall. 


Thus tracheotomy has become the basic 
step in the treatment of the major crushing 
injuries to the chest. If instability of the 
chest wall exists on admission to hospital 
the tracheotomy is performed as an emer- 
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Fig. 4.—Diagram illustrating the application of 
bullet forceps to the sternum, 


gency procedure. The patient's chest is 
assessed radiologically and then _trache- 
otomy is carried out under general anzs- 
thesia with an endotracheal tube in place. 
In this regard, marked improvement in the 
paradoxical movements of the chest wall 
and in the patient's general condition is 
noted as soon as the endotracheal tube is 
inserted. If this procedure is combined with 
assisted respiration in the emergency room 
the lives of many patients with bilaterally 
crushed chest can be saved. In this degree 
of injury, by the time the patient reaches 
the hospital he is usually moribund. Th« 
utmost dispatch by the initial medica 
personnel in inserting an endotracheal tub« 
and starting artificial respiration is neces 
sary. After this resuscitation, the trache- 
otomy can be performed at a more leisurels 
pace and the remainder of the treatment 
instituted. 

To return to our classification of major 
crush injuries: 
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Fig. 5.—Diagram showing 
. patient with sternal 
t iction applied following 
t icheotomy. 


1. Fracture of three to nine ribs unilater- 

ally. 

These injuries are usually associated with 
un unstable chest wall. In the past, we 
treated this type of chest injury with inter- 
costal blockade and pressure strapping. 
Tracheotomy was reserved until we found 
that the patient’s condition was deteriorat- 
ing. The immediate comfort and safety that 
tracheotomy provides has influenced us 
to carry out the operation earlier on these 
patients, as a semi-emergency after chest 
radiography and the general assessment 
have been completed. The care of the 
patient is greatly simplified by this regimen. 
The tracheotomy tube is removed about 14 
days following injury. 


2. Fracture of the sternum with accom- 

panying rib fractures. 

This injury is more severe and is accom- 
panied by a high percentage of cardiac 
injuries. In this condition, the sternum is 
fractured at the angle of Louis, and the 
ribs on each side, unable to bend with the 
stress of impact, fracture between their 
anterior angles and the sternum, The 
sternum may be depressed by the force 
of the impact. Thus a relatively large area 
of the chest wall is rendered unstable, and 
‘yaradoxical movements and_ respiratory 
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distress are marked within a short time of 
the accident. 

The treatment of these injuries is divided 
into two phases. The initial phase is carried 
out in the emergency room and is of the 
utmost importance in saving the patient's 
life. Under local anesthesia, bullet forceps 
are applied to the sternum or towel clips 
to the costal cartilages (Fig. 4). Hand 
traction is applied to stabilize the sternum 
while resuscitation progresses, Chest radio- 
graphs are taken and the patient is pre- 
pared for tracheotomy. At operation the 
sternum is elevated if depressed and the 
fracture line stabilized with wire sutures. 
The tracheotomy is carried out and at this 
point one of two forms of treatment must 
be decided upon. The patient may be 
treated with sternal traction using bullet 
forceps and weights up to 10 Ib. (Fig. 5). 
This form of treatment has been very 
successful in our hands. If the patient’s 
condition is more precarious, an alternative 
method of treatment is available. The 
patient is joined to a fluctuating positive 
phase respirator, using tracheotomy. As a 
rule this suffices to control the sternal 
swing but may be combined with sternal 
traction. Efficiency of this respirator treat- 
ment will be detailed later. 

Traction, tracheotomy and/or respirator 
treatment is continued until the chest wall 
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Fassive expiration 


has become stabilized. This varies from 
14 to 60 days. Serial electrocardiograms are 
essential during the first 14 days to detect 
and assess cardiac damage. 


3. Multiple bilateral rib fractures 

This is truly a “flail chest” and the in- 
tegrity of the chest cage is entirely dis- 
rupted. The mortality rate, until recently, 
approached 100%. The first method of 
treatment that substantially lowered this 
mortality rate was suggested by Jensen 
in 1952.* The basis of his treatment was 
positive pressure oxygen therapy. This 
altered the pressure gradients and substan- 
tially reduced the paradoxical movements 
of the chest wall. Avery, Mérch and 
Benson‘ in a very astute and illuminating 
article described the final treatment to be 
applied to these injuries. They advocated 
the use of a fluctuating positive phase 
respirator designed by Morch. 

The basis of this type of treatment is 
a fixed volume respirator, used in conjunc- 
tion with an uncuffed tracheotomy tube. 
The rationale of this treatment is to de- 
function the patient’s respiratory centre 
by creating a respiratory alkalosis. Hyper- 
ventilation is the method used to maintain 
the blood pH between 7.45 and 7.5 and 
the rate and volume of the respirator are 
adjusted so that the blood pH is maintained 
at the desired level. This is checked twice 
daily during treatment. 

Once the respiratory muscles have been 
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Fig. 6. — Diagrammat c 
representation of the pre:- 
sure gradients during re.- 
pirator treatment. 





(mechanical) 


relaxed the positive-negative pressure gradi- 
ents of normal respiration are replaced by 
fluctuating positive pressure (Fig. 6). The 
fractured ribs ride passively on the pneu- 
matic cushion of the lungs. The fractures 
heal and the chest cavity retains its normal 
volume. 

The patients with severely crushed chests 
who reach emergency wards alive must 
receive immediate and vigorous therapy. 
The initia] step, as outlined previously, is 
intubation and assisted respiration using 
an anesthetic machine. This improves the 
patient's condition markedly and _radio- 
graphs of the chest can be obtained. The 
complicating intrathoracic conditions are 
assessed and treatment is instituted. 

A tracheotomy is then carried out, and 
a silver tracheotomy tube with a side arm 
for suction is inserted. The respirator is 
connected to the tracheotomy tube and the 
patient sent to the recovery ward. The 
patient is kept in this ward for some days 
until his condition is stabilized. The rate 
and depth of the respirator are adjustec 
until the respiratory efforts of the patieni 
cease. The degree of alkalosis is checkec 
twice daily by determining the blood pH 

This treatment is continued for 30 t 
60 days until the chest wall has stabilizec 
and the fractures have healed. Antibiotic: 
are exhibited as dictated by the respiratory 
flora. 

A word of caution must be interjectec 
at this point. The patients who reach the 
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emergency room with a blood pressure at 
shock levels should not be transfused until 
it has been determined that the fall in 
b'ood pressure is due primarily to blood 
loss and is not in fact a manifestation of 
a ‘swinging chest wall”. 


SUMMARY 


A review of the current treatment for 
uutely crushed chest is presented. 

The striking decrease in the mortality 
r te when tracheotomy and _ hyperventila- 
tim therapy are used justifies their uni- 
\ ‘rsal acceptance. 
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RESUME 


Le nombre toujours croissant des accidents 
dauto rend le probléme des blessures par écrase- 
ment de la poitrine toujours plus important. Le 
conducteur de la voiture se trouve étre le plus 
fréquemment la victime: les forces de décélération 
considérables qui naissent lors d’une collision, sont 
appliquées avec intensité sur la paroi thoracique 
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antérieure par le volant. Dans tous ces cas, le 
facteur le plus grave est la non-rigidité de la 
paroi thoracique. De nombreuses classifications 
ont été proposées; l’auteur en apporte une qui 
catalogue ces lésions en bénignes et graves, 
selon le degré d’extension des fractures costales et 
sternales. Les complications possibles sont, par 
ordre de gravité: le pneumothorax, lhémothorax, 
la contusion pulmonaire, la rupture de muscles 
intercostaux entrainant la hernie du poumon, la 
contusion cardiaque, la rupture du dia hragme, 
la déchirure d’une bronche et enfin la déchirure 
de Tcesophage. Bien entendu d’autres blessures 
associées peuvent se rencontrer. 

La cause de la mort dans ces lésions par écrase- 
ment est l’anoxie. Le manque de rigidité de la 
paroi thoracique réduit le vide pleural et entraine 
une ventilation pulmonaire insuffisante: le CO? 
s'accumule dans les bronches, puis dans le sang. Si 
les blessures sont unilatérales, la respiration devient 
paradoxale; si des mucosités ou du sang encom- 
brent Tarbre  trachéo-bronchique, la _ situation 
empire encore, puisque ces malades sont incapables 
de tousser. 

Dans les cas graves, le diagnostic est évident. 
Il est plus délicat dans les formes bénignes: il 
se fera surtout 4 l'aide de la radiographie. 

Le traitement consistera 4 rétablir une respira- 
tion physiologiquement normale. Il faudra donc 
lutter contre l’anoxie; corriger hypertension de 
CO2; rétablir les mécanismes intrapleuraux; pré- 
venir linstallation de la respiration paradoxale et 
le balancement du médiastin; nettoyer larbre 
bronchique des sécrétions qui Yobstruent; rem- 
placer le sang perdu, et traiter les blessures con- 
comitantes. 

Dans les fractures d’une 3a trois cétes, le traite- 
ment ne présente guére de difficulté: on calmera 
la douleur par des infiltrations locales de novocaine 
et Ton appliquera de la compression. On se 
comportera de facon analogue dans les fractures 
simples du sternum sans déplacement. Il faut 
arriver 4 faire tousser le patient; on se méfiera 
de la morphine a laquelle on préferera le démérol. 
Dans les cas graves, l’expérience montre que la 
trachéotomie peut étre des plus utiles: elle réduit 
Yespace mort de 125 a 50 c.c. et permet une 
aspiration efficace de Tarbre bronchique; les 
mouvements paradoxaux disparaissent rapidement 
et la douleur diminue. 





LA TRACHEOTOMIE DANS LES 
TRAUMATISMES THORACIQUES*’ 


“La trachéotomie, qui a fait depuis peu son 
apparition dans le traitement des traumatismes 
graves du thorax, échappe aux inconvénients de 
ces deux méthodes [aspiration transnasale et bron- 
choscopie]. L’ouverture de la trachée ameéliore 
la respiration, car elle supprime Yobstacle a la 
circulation des gaz que sont le larynx souvent 
spasmé, le pharynx, les fosses nasales; elle di- 
minue donc les résistances, et diminue d’une 
maniére' considérable I’ “espace mort’ cause de 
mauvaise oxygénation et de rétention du gaz 


*SourNIA, J.-C.: Les traumatismes du thorax, G. 
Doin et Cie, Paris, 1958, p. 42. 


carbonique. La canule trachéale permet une 
aspiration fréquente et parfaitement bien sup- 
portée par le malade, de tout Je contenu trachéal; 
la mécanique de la respiration est a ce point amé- 
liorée par la trachéotomie que les conséquences 
facheuses du volet mobile s’atténuent. Elle ne 
présente aucun inconvénient pour le blessé, elle 
permet l’oxygénothérapie par la voie la plus 
directe qui soit; la pénicilline que l’on introduit 
par son orifice supprime la bronchopneumonie 
qui la faisait redouter autrefois, et stérilise un 
appareil broncho-pulmonaire qui n’a que trop 
tendance a sinfecter. Elle se présente comme 
un geste trés efficace dans le traitement des gros 
traumatismes du thorax, dont elle a complétement 
modifié le pronostic dans ces derniéres années; 
elle ne saurait étre surestimée.” 
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THE CROSS FINGER PEDICLE FLAP IN THE REPAIR 
OF FINGER TIP INJURIES 


D. C. ROBERTSON, M.D.,° Toronto 


Traumatic loss of part of the finger tip is 
a common accident. A frequent cause is the 
industrial accident in which the finger tip is 
pinched off between two gears, or between 
a belt and a pulley. There are many non- 
industrial accidents also, in which part of 
the finger tip is lost as the result of a slip 
of a knife, or while trying to clear the blade 
of a power lawn mower, or in an accident 
with a car door. 


Surgeons who deal with this type of in- 
jury are frequently asked to see bad results 
of treatment. The shrivelled finger tip, 
scarred and atrophied, tender and sensitive 
to cold, may be the result of such an injury, 
at first considered minor and treated by 
dressings only, until it has healed with a 
tender scar adherent to bone. Perhaps treat- 
ment has been with a split thickness skin 
graft applied directly to exposed bone. 
Often the bone has not been exposed, but 
a considerable portion of nail and nail bed 
has been lost, and healing with the result- 
ing contracture of scar has drawn a painful 
and deformed nail over the tip of the finger. 

The disability is very great when the 
result of treatment is poor. The finger tip is 
a sense organ as well as a working surface, 
and any interference with these functions 
reduces the ability of the unfortunate vic- 
tim to earn a living, The repair of the in- 
jury must come reasonably close to the 
normal condition in size and shape of the 
finger tip, in the absence of fixed scar, and 
in mobility of soft tissues. 

The kind of injury under discussion is the 
finger tip injury where part of the skin and 
subcutaneous tissue has been lost. Such 
an injury is the guillotine amputation of the 
tip, exposing or transecting bone, or the 
loss of the flexor surface pad of the ter- 
minal segment of the finger, or a dorsal 
defect in which much of the distal part 
of the nail and nail bed is gone. A defect 
of this kind is a problem which is all too 
often solved by further shortening of the 


*From the Toronto General Hospital and Depart- 
ment of Surgery, University of Toronto. 





Fig. 1.—Cross-finger pedicle flap for loss of tip 
of ring finger at eight days. 


terminal segment of the finger so that pri- 
mary closure may be achieved. This is 
obviously a poor solution, The palm to 
finger flap has been widely used, but this 
requires acute flexion of the injured finger 
for about two and a half weeks. In the 
adult this may lead to permanent stiffness 
of the interphalangeal joints. In addition to 
this drawback, there may be a tender scar 
on the palm of the hand which is an im- 
sortant disability. 

The cross finger pedicle flap is an ideal 
solution to the problem. Further shortening 
is avoided, There is no stiffness of the 
finger which is the result of treatment. 
There is no scar on the flexor surface of 
the palm. The defect is filled with sub- 
cutaneous tissue and covered with a type 
of skin natural in the finger. The result is 
supple and mobile tissue in the defect with 
no tenderness or painful adherent scar. 

Two operations are required to transfe1 
this flap, and both may be done under local 
anesthesia on out-patients. Most patients 
are back at work in four weeks, which may 
be less time than for a simple amputation, 
and is much less time than is necessary in 
a repair by free skin graft. 

At the Toronto General Hospital we have 
carried out this kind of repair for these in- 
juries for some years, and have developed 
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flap so that it is possible to lengthen it by 
extending the incision if it should become 
necessary later on. 

This area on the donor finger is then 
anesthetized with lidocaine and the flap 
is raised. Care must be taken to dissect it 
through the proper plane. A layer of are- 
olar tissue must remain over the extensor 
tendon, as bare tendon is a poor bed for 
the split graft which must be used to cover 
it. All bleeding from the donor site of the 
flap is controlled, and the flap is applied 
to the defect in the injured finger to be 
sure that it fits. It is at this point that the 
flap may be found to be too short and may 
require to be lengthened. 

When a good fit is assured, attention is 
turned to covering the donor site of the 
flap. It has been very satisfactory in our 
experience to obtain the split thickness skin 
graft from the upper arm on the injured 
side, This site has been found to be most 
comfortable when dressed, The graft can 
be obtained with a Padget dermatome 
blade. For those who do not wish to cut the 
skin graft free hand, the Silver® derma- 
tome is ideal. This little instrument pro- 
vides a guarded razor blade for cutting, 
and the thickness of the graft can be ad- 
justed. The donor site of the split graft is 
dressed with 1% scarlet red ointment and 
the dressing is glued to the skin with Masti- 
sol or dermatome glue. This prevents the 
slipping of the dressing which can be so 
uncomfortable on donor areas. 

The split graft is sutured carefully to 
the edges of the area from which the flap 
was raised, A small pledget of absorbent 
cotton is pressed down over the graft and 
held in place with a few turns of one inch 
gauze bandage. This bandage must not 
restrict the circulation either of the pedicle 
flap or the finger as a whole. It remains 
now to suture the flap to the defect in the 
injured finger. 


The two fingers are dressed together. 
Absorbent cotton is placed between them to 
prevent maceration of the skin and then 
both fingers are enclosed in Tubegauze. 

At the end of eight days the dressing is 
taken off completely and the sutures are 
removed from the edge of the split graft 


*]. F. Hartz Co., Limited, Toronto. 
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only. The dressing is then reapplied in the 
same way. Thereafter the dressings are 
changed every few days as may be re- 
quired until about the 18th day, when the 
second stage operation is performed. 


There are many who feel that the second 
stage can be performed as soon as the 10th 
day. However, it has been our impressio1 
that the flap is much healthier and the fina! 
healing is more rapidly achieved when the 
interval is more than two weeks, By this 
time the attachment of the pedicle is firm 
and oedema in the pedicle has subsided. 


The second stage operation is a simple 
one. Under local anzsthesia, infiltrated dir- 
ectly into the base of the pedicle so as to 
anesthetize both the dorsum of the donor 
finger and the flap, the pedicle is divided. 
It is always wise, before the actual division 
of the pedicle, to make certain that the in- 
cision is to be in the right place. The un- 
witting division of the pedicle leaving too 
small a graft is a blunder which will spoil 
the result. 


The recipient finger is now infiltrated 
through the wound at the cut edge of the 
flap. This wound is trimmed so that closure 
by primary suture can be done. The wound 
on the dorsum of the donor finger is dealt 
with in the same way. 

In about 48 hours the dressings are re- 
moved and all sutures are taken out. After 
this, only a simple dressing is required for 
another week. 

As time passes the split graft on the 
dorsum of the donor finger becomes more 
and more normal in appearance, and in a 
few months it is very hard to see anything 
unusual at all. The flap itself also improves, 
and may become quite invisible in those 
cases in which the injury did not produce 
a deformity such as shortening which 
would draw attention to the finger. 


SUMMARY 


Traumatic loss of soft tissue of finger 
tips, provided that such an injury is not 
too extensive, is very well repaired by 
means of a cross finger pedicle flap. This 
two stage operation has been described. It 
can be done as an out-patient procedure. 
It does not require complete immobilization 
of the fingers and so does not result in 
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stiffness, It will produce a good result and 
does not incapacitate the patient for a long 
period of time. 
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RESUME 


La perte du bout du doigt est un accident fré- 
quent, survenant par exemple a l’usine, lorsqu’un 
doigt est pincé dans un engrenage. Les résultats 
que lon observe aprés ce genre de blessures sont 
souvent mauvais: le bout du doigt est atrophié, 
recouvert d’une cicatrice adhérente a los et sen- 
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sible au froid. Ceci vient lorsque ces lésions, con- 
sidérées comme peu graves, ont été simplement 
traitées par un pansement. 

En réalité, le traitement de choix est la greffe 
pédiculée croisée interdigitale. On évite ainsi le 
raccourcissement du doigt, son atrophie et son 
ankylose. La plupart des patients reprennent leur 
travail au bout de quatre semaines. 

Deux opérations sont nécessaires: dans un pre- 
mier temps, aprés avoir soigneusement nettoyé 
la main et anesthésié localement les doigts inté- 
réssés, on léve un lambeau de taille convenable: 
cette dissection doit étre faite avec soin, car il 
faut laisser du tissu conjonctif au-dessus de la 
gaine du tendon extenseur du doigt donneur. 
L’hémostase doit étre précise. Le lambeau est 
suturé en place et le lieu de prélévement est re- 
couvert par un greffon de peau libre prise au 
niveau du bras. Les deux doigts sont pansés 
ensemble. 

Aprés deux semaines le second temps est ef- 
fectué, qui consiste 4 séparer la base du lambeau 
et a faire les sutures nécessaires. 

Les résultats sont excellents, au point que toute 
trace d’opération disparait. 





LES AMPUTATIONS DES DOIGTS® 


“Les lésions de la main dans la chirurgie du 
travail tiennent une place importante, puisque les 
statistiques que P. R. Bize vient de publier mon- 
trent que, sur 250 accidents dans les usines de 
meétallurgie, il y a 73,2% d’accidents portant sur les 
mains et les doigts. M. Iselin a déja longuement 
insisté sur la complexité de cette question, mais 
il nous a semblé utile de préciser les indications 
thérapeutiques. Ces traumatismes se terminent 
fréquemment par des amputations ou des désarti- 
culations de un ou de plusieurs doigts. Or, il est 
étonnant de noter combien sont différentes les 
régles de conduite, suivant les auteurs, en ce qui 
concerne les niveaux d’amputation. De nombreux 
facteurs sont a considérer chez ces blessés et 
forment un tout ot la technique de l’intervention, 
le choix du niveau d’amputation et les soins 
postopératoires sont indissociables. 

“Le niveau des amputations et désarticulations 
de doigts dépend de facteurs anatomiques, 
physiologiques et opératoires (valeur des parties 
molles, taille des lambeaux)... . 

“Dans l'étude de la physiologie de la main du 
travailleur, Ch. Rémy a, dés 1903, classé les 
différents modes de préhension de la main 


°DesFossEs, L.-N. ET BRopowsky, R.: Amputations 
et désarticulations des doigts chez les accidentés 
du travail. Notes de techniques chirurgicales de la 
Presse Médicale, recueillies par Lucien Leger. 
Masson et Cie, Paris, 1958. 


armée d’un outil. La préhension 4 pleine main 
est réalisée par les doigts s’enroulant sur loutil, 
créant un fourreau fermé par l’anneau pouce- 
index, mais la longueur suffisante de ce fourreau 
est assurée par le cinquiéme doigt: c’est souligner 
ainsi la valeur du doigt auriculaire; la disparition 
dun des doigts intermédiaires dans cette pré- 
hension n’a qu'une faible importance. Le 
deuxiéme mode de préhension est la pince digi- 
tale pour les outils légers et fins: linstrument est 
tenu entre le pouce et l’index. Cette fonction 
repose sur une longueur suffisante du pouce et 
existence d’une commissure large, libre et pro- 
fonde entre le pouce et les autres doigts. Il existe 
une pince multiple entre le pouce et plusieurs 
doigts réunis. La troisiéme fonction est celle du 
crochet: ce qui importe pour elle, c’est la lon- 
gueur des quatres derniers doigts; le crochet 
disparait avec la perte des deux derniéres 
phalanges. 

“Ainsi, un certain antagonisme se manifeste 
dans les indications opératoires, selon qu’on en- 
visage de faire passer la conservation de telle ou 
telle fonction avant les autres. Lorsqu’on compare 
les facteurs qui commandent la conservation de 
ces fonctions, on voit qu’il faut garder un aussi 
bon anneau_ pollici-digital que possible avec 
enroulement du 5¢ doigt sur l’éminence hypothé- 
nar, une mobilité et une longueur aussi grande 
que possible du pouce avec commissure libre 
entre le pouce et le doigt opposé.” 
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SCALENE NODE BIOPSY —A POST-MORTEM STUDY 


ALLAN R. DOWNS, M.D.* and LAWRENCE S. McMORRIS, M.D.,+ Winnipeg, Man. 


SincE DaniELs’s’ report in 1949, scalene 
node biopsy has been used as an aid in 
the diagnosis of intrathoracic disease and 
as one of the methods of assessing opera- 
bility in cancer of the lung.® *: *° 


There is considerable variation in the 
incidence of reported positive node _ bi- 
opsies. Schwippert™ reports 8% and Con- 
nar’ 31% positive biopsies in carcinoma of 
the lung. Scott'® found 87% positive in 
sarcoidosis. However, in his series of 160 
cases of all types of intrathoracic disease, 
the diagnosis; was confirmed by scalene 
biopsy in only 20%. This discrepancy has 
been attributed to the nature of the disease 
and the adequacy of the biopsy. 

In the literature reviewed,'-'* no one, 
with the exception of Connar, defines an 
adequate biopsy. He stresses the import- 
ance of finding anthracotic pigment in the 
nodes. Baer’ reports that 16% of his bi- 
opsies did not contain lymph nodes, but 
no other author comments on the presence 
or absence of lymphoid tissue in negative 
biopsies. Consequently, the present study 
was undertaken in an attempt to determine 
the average lymph node content of the 
scalene fat pad and to assess the significance 
of anthracotic pigment. 


METHOD AND TECHNIQUE 


Bilateral scalene node dissections were 
performed by one of us (A.R.D.) at 50 
non-consecutive autopsies in which supra- 
clavicular nodes were not palpable. These 
cases were otherwise unselected. Each of 
the 50 cases thus provided two specimens, 
yielding a total of 100 scalene node biopsies. 


With the exception of the routine autopsy 
incision, the technique used was similar to 
that described by Daniels and given in 
more detail by Connar.® At a pcint 1 cm. 
above the clavicle, the lateral border of 
the sternomastoid muscle was sectioned 


*Fellow in the Department of Pathology, Winnipeg 
General Hospital, Graduate Student, Department 
of Surgery, University of Manitoba. 

+Fellow in the Department of Pathology, Winnipeg 
General Hospital. 


transversely for a distance of 1.5 cm. an| 
retracted medially. The omohycid fasci. 
was removed and the underlying fat pa | 
dissected free. The dissection began at the 
lower border of the posterior belly of th: 
omohyoid muscle and was carried laterall / 
to the external jugular vein, medially t> 
the internal jugular vein and inferiorly t» 
the subclavian vein. The inferior and 
medial extension of the fat pad as depicted 
in Fig, 1 was also removed. In performin : 
the dissection, the transverse cervical and 
supravascular veins were transected where 
they passed through the fat pad. The cor- 
responding arteries were not transected, 
although this may be done surgically with 
impunity. The phrenic nerve was visualized 
deep to the prevertebral fascia lying on the 
scalenus anticus muscle as shown in Fig. 1. 
The thyro-cervical trunk was also demon- 
strated as shown. On the left side, the 
thoracic duct was demonstrated at the 
junction of the subclavian and _ internal 
jugular veins. 

Lymph nodes measuring 0.2 cm. or 
more in diameter which were visible to 
the naked eye, were removed from the fat 
pad, fixed in formalin and embedded in a 
single paraffin block. All of the remaining 
fatty tissue was similarly treated. This re- 
sulted in two blocks from each scalene fat 
pad. Single microscopic sections of each 
block were stained with hematoxylin and 
eosin. The number of lymph nodes seen in 
each section was recorded. In those sections 
in which no anthracotic pigment was see 
initially, multiple deeper sections were 
examined. 


RESULTS 


TABLE I.—Macroscopic Lympu NopEs IN 
ScALENE Fat Paps 


Right Left 
Number of biopsies with no nodes 
(gross or microscopic) ..........; 1 2 
Number with only 1 node over0.2cm. 3 4 
Number with 2 - 6 nodes over 0.2 cm. 39 41 


Number with more than 6 nodes over 
NN NN: 2965 Franco oh Ad cS eliecincc Siete 7 3 


Total 
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Fig. 1.—Anatomy of right scalene fat pad region. The inferior and medial boundaries of 
the fat pad are shown by the dotted line deep to the lateral and inferior portion of the right 


sternomastoid muscle. 


The numbers of lymph nodes visible 
to the naked eye are recorded in Table I. 
Many specimens contained additional mi- 
croscopic nodes. The total number of nodes 
(gross and microscopic) found per biopsy 
specimen varied from one to 23, with an 
average number of five nodes. The age of 
the patients in this series ranged from 22 
to 92 years, the majority being over 40 
vears. The number of nodes found in those 
under 40 years old did not appear to differ 
from those in the age group over 40. 
Anthracotic pigment was found microscop- 
ically in 43 of the 100 biopsy specimens. 


DIscussION 


It is seen from the table that only three 
ut of 100 biopsies did not contain nodes 


either grossly or microscopically. This in- 
dicates that when a careful scalene fat pad 
dissection is performed, almost all speci- 
mens will contain lymph nodes. This finding 
is in disagreement with that reported by 
Bennett and Carr* in a similar post-mortem 
study, for they found 53 of 148 biopsy 
specimens without nodes. 

Mention has been made by Connar°® of 
the necessity of finding microscopic anthra- 
cotic pigment as an indication of the ade- 
quacy of scalene node biopsy. Our study 
does not bear this out, as slightly less than 
half of the scalene fat pads showed nodes 
with demonstrable pigment in the micro- 
scopic sections. Because of this, the pres- 
ence of pigment would not appear to be a 
reasonable criterion for adequacy of scalene 
fat pad resection. On the other hand, if 
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anthracotic pigment is invariably present 
in nodes draining the mediastinum, its ab- 
sence may indicate that the nodes do not 
drain this area. Thus, some scalene nodes 
may remain free of disease in cases with 
extensive mediastinal involvement in which 
spread to the scalene nodes would be 
expected to occur. 


If it could be shown that scalene nodes 
do not invariably drain the mediastinum, 
this would strengthen the case for extending 
the biopsy to include paratracheal and 
upper mediastinal nodes as has been advo- 
cated by Harken.’° 


SUMMARY 


The technique of scalene biopsy is re- 
viewed. Bilateral scalene node biopsy was 
performed at 50 autopsies. Macroscopic 
lymph nodes were present in 97% of the 
scalene fat pads. The significance of anthra- 
cotic pigment in scalene nodes is discussed. 
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RESUME 


Depuis le rapport de Daniels en 1949, la biopsie 
des ganglions scaléniques a été utilisée comme un 
moyen de diagnostic dans les maladies intra- 
thoraciques et le cancer du poumon. La littérature 
publiée a ce sujet comporte de nombreuses contra- 
dictions; cette étude a été entreprise dans le but 
de déterminer Timportance du contenu de_ la 
graisse scalénique en tissu lymphoide. 

Une technique de prélévement est décrite avec 
précision. Les piéces obtenues sont traitées par les 
méthodes histologiques courantes et colorées a 
l’hématoxyline-éosine. 

Seulement 3% des biopsies ne contenaient pas 
de ganglions, ce qui permet de conclure que, en 
pratique, on trouvera du tissu lymphoide dans 
tous les cas. La signification de la présence ou de 
labsence de pigment anthracosique dans _ ces 
ganglions est discutée. 
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SIMPLE ULCER OF THE COLON: REPORT OF FOUR CASES* 


MORRIS H. W. FRIEDMAN, M.D., M.Sc. and 
WALTER C. MacKENZIE, M.D., M.S.(Surg.), F.A.C.S., F.R.C.S.[C], Edmonton, Alta. 


S'MPLE ULCER OF THE COLON is a non- 
specific ulceration of the large bowel. The 
purpose of this report is to review the sub- 
ject briefly, and to present four cases of 
smple ulcer of the colon treated at the 
University of Alberta Hospital. 


HIsToRY 


Simple ulcer of the colon was first 
described by Cruveilhier' in 1830. Morel 
und Scheyron? in 1895 confirmed the pres- 
ence of a non-specific ulcer by histological 
study. In 1902, Quenu and Duval* were 
the first to review the subject. Many of the 
early case studies were incompletely docu- 
mented and it is probable that some of 
them were not true examples of simple 
ulcer. In a comprehensive review of 53 
cases in 1927, Barron‘ considered simple 
ulcer of the colon to be a distinct and 
definite pathological lesion. In 1937, Sir 
David Wilkie® described several complica- 
tions of simple ulcer of the caecum. Spor- 
adic reports have appeared in recent years, 
emphasizing the importance of this lesion. 


INCIDENCE 

About one hundred cases of simple ulcer 
of the colon have been reported in the 
literature but it is probably more common 
than this figure would suggest. Barlow* 
states that in any large hospital, some three 
cases occur annually. Simple ulcer is twice 
as common in men as in women and the 
average age incidence is about 42 years.* 

Similar ulceration may occur anywhere in 
the gastrointestinal tract, from the cesopha- 
gus to the rectum. About 50% of all simple 
ulcers of the large bowel have occurred in 
the cecum’ (Fig. 1). The sigmoid colon 
has been the next commonest site with an 
incidence of 16%. About 9% were found 
in the ascending colon, and about 5% de- 


*From the Department of Surgery, University of 
of Alberta and Surgical Service, University of 
Alberta Hospital. Presented at the Annual Meet- 
ing of the Royal College of Physicians and Sur- 
geons of Canada, January 23-24, 1959, in Van- 
couver, B.C. 


veloped in the hepatic flexure, transverse 
colon, splenic flexure and descending colon. 
Another 5% occurred in the rectum, where 
differentiation from a stercoral or stasis 
ulcer must depend on a clinical history, 
since the histological findings are similar. 


ETIOLOGY 


The etiology of simple ulcer is unknown. 
These ulcers are not caused by the action 
of any known specific organisms, as are 
the ulcers of tuberculosis, syphilis, dysen- 
tery, or typhoid fever. The disease process 
of ulcerative colitis does not cause simple 
ulcer. 

Numerous theories have been proposed 
to explain the etiology of simple ulcer.‘ 
These include thrombosis in local arteries 
or veins, intestinal stasis and infection, bac- 
terial toxins and trauma of a mechanical 
nature. No theory appears entirely satis- 
factory. 

Some authors," * have considered simple 
ulcer of the caecum a separate entity. In 
the czecum, the ulceration often occurs near 
the ileo-czecal valve and, in attempting to 
explain this lesion, an interesting analogy 
has been drawn comparing cecal ulcer 
with peptic ulcer of the duodenum. 
Cameron'’ emphasized that both ulcers 
occur distal to a sphincter, the blood supply 
is relatively deficient and there is histo- 
logical similarity in the non-specific in- 
flammatory reaction. This analogy is not 
complete because the caecum is not bathed 
by acid peptic juice. 


DIAGNOSIS 


Simple ulcer of the colon has very rarely 
been diagnosed before operation or 
autopsy.'! The clinical features are variable, 
depending on the site of the ulcer, acute- 
ness or chronicity of the lesion, and on the 
presenting complication in the individual 
patient. 

Pathological diagnosis depends upon the 
exclusion of known causes of ulcer of the 
bowel and on the gross and microscopic 
findings of a non-specific ulcer. Simple 
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Fig. 1.—Incidence of simple ulcer of the large 
bowel (modified from Barlow’). 


ulcers are usually single, and vary from a 
few millimetres to several centimetres in 
diameter. They are often circular in shape 
but may be oval, linear or annular. The 
ulceration may be superficial in the mucosa 
or a funnelling perforation throughout all 
layers of the bowel wall. Histologically, 
there is an acute, subacute or chronic non- 
specific inflammatory reaction. 

An acute simple ulcer may resolve and 
heal. The frequency of this occurrence is 
difficult to assess, as a healing ulcer may 
be readily overlooked at operation. 

The complications of simple ulcer usually 
account for the presenting complaints 
(Fig. 2). Perforation, often in a cecal ulcer, 
is the commonest and most dangerous com- 
plication. More than 50% of patients 
showed evidence of perforation when they 
were first seen.© An acute perforation re- 
sulting in generalized peritonitis has been 
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responsible for the high mortality rate 1 
simple ulcer of the colon. These patien s 
present as an acute abdominal emergenc ». 
Retroperitoneal perforation, with the fo 
mation of a retroperitoneal abscess, hi s 
also been reported.® 

Stenosis is an important complication 1 
the left colon. An extensive fibrosis a: - 
companying a penetrating subacute cr 
chronic ulcer may lead to stricture of the 
lumen, and result in bowel obstruction. 

Diffuse inflammation of the adjace:t 
bowel often accompanies an acute ulce.. 
This might mask the presence of the ulcer 
at operation, particularly in the cecun, 
where a diagnosis of non-specific cecitis 
can be made. An acute or chronic inflam- 
matory mass may also be difficult to dis- 
tinguish from carcinoma. 

Massive hemorrhage from a simple ulcer 
is unusual,'? but occult bleeding is prob- 
ably more common than has been realized. 
Intussusception associated with simple 
ulcer of the czecum is a rare complication."’ 

The differential diagnosis is difficult, as 
the presenting features may mimic many 
intra-abdominal lesions (Fig, 3). 

Acute appendicitis may be clinically in- 
distinguishable from an acute simple ulcer 
of the caecum in which perforation is im- 
minent or has occurred. In about 70% of 
cases, a diagnosis of appendicitis was 
made.* 

Diverticulitis of the caecum is an un- 
common lesion which may perforate and 
resemble a simple ulcer at the time of 
operation. Indeed, Fox is quoted" as be- 
lieving that caecal ulcers may be diverticula 
in which destructive inflammation has ob- 
literated all traces of the wall, leaving only 
a residual ulcer. 

Foreign body perforation or penetration 
of the bowel may be differentiated from 
simple ulcer by locating the foreign body 
at operation or by the histological presence 
of a foreign body reaction. 

Carcinoma of the left colon may be 


Inflammation 





diagnosed, clinically and radiologically, in 
a patient with a stenosing simple ulcer pro- 
ducing bowel obstruction. Differentiation 
grossly from a neoplasm may not be pos- 
sible, even at operation. 

Diverticulitis of the sigmoid colon may 
be suspected in a patient with a penetrat- 
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Fig. 2.—Complications—simple ulcer. 
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ing simple ulcer of the left colon, causing 
¢ ampy abdominal pain. 


TREATMENT 


The treatment of simple ulcer of the 
colon has been varied. An acute simple 
. cer which resolves and heals requires no 
t .erapy but is usually undiagnosed. A pene- 
t ating acute simple ulcer found at opera- 
t m should be oversewn since perforation 
i a common and lethal complication." 
" here has been no reported survival with- 
‘ it surgical treatment’® and the operative 
1.ortality has in the past been as high as 
4%? 

Simple drainage alone has always been 
t tal. Oversewing of small perforations, 
cr local excision, has been used with good 
1 sults. Exteriorization procedures may be 
1 quired for large perforations in poor risk 
j atients, but there is a serious morbidity 
«ad further operation is required later. 


With the advent of antibiotics, primary 
bowel resection has been the procedure of 
choice in recent reports.’®'7 Where car- 
cinoma could not be excluded at the time 
of operation in a simple ulcer of the caecum 
associated with an inflammatory mass, right 
hemicolectomy has been successfully car- 
ried out on several occasions."": ™ 


CasE REPORTS 


CasE 1.—Miss L.W., a 49 year old matron, 
was admitted to the University Hospital on 
March 30, 1947, with a two-day history of 
crampy lower abdominal pain and diarrhoea. She 
had blood and mucus in her bowel movements. 
There was a history of “mucous colitis” about 
20 years previously, which had subsided over 
a period of years. Since then she had been in- 
clined to be constipated. Her appetite had been 
poor during the preceding two to three months 
and she had lost 15 Ib. in this interval. 


On examination, there was slight tenderness 
throughout the abdomen, particularly in the left 
lower quadrant. A mass was palpable in the 
region of the sigmoid colon. Temperature on 
admission was 99° F., hemoglobin value was 
13.2 g. %, and leukocyte count was 13,900. The 
clinical diagnosis was diverticulitis. 

The patient’s symptoms and abdominal tender- 
ness subsided during the next few days. On 
\pril 2, a barium enema examination demon- 
strated a filling defect in the upper sigmoid 
colon, suggestive of malignancy (Fig. 4). On 


SIMPLE COLON ULCER 281 


Foreign Body Perforation 


3 






Diverticulitis— 
caecum 


Acute 


Appendicitis Diverticulitis— 


Sigmoid 
Fig. 3.—Differential diagnosis. 


April 8, a repeat examination showed this defect 
to be persistent and irregular. 

With a preoperative diagnosis of carcinoma of 
the colon, the bowel was prepared and the 
abdomen was explored by one of us (W.C.M.) 
on April 17. A firm indurated mass was found 
in the upper sigmoid colon, constricting the 
bowel lumen. This mass felt softer than a malig- 
nant tumour. However, it encircled the bowel 
and was of an obstructing nature, so a seg- 
mental resection of this portion of the colon was 
carried out with an end-to-end anastomosis re- 
storing bowel continuity. 





Fig. 4.—Case 1: The napkin-ring, constricting 
appearance of the lesion is portrayed in the corner 
insert. The large roentgenogram demonstrates a 
normal colon five years postoperatively; the arrow 
indicates the site of anastomosis. 
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Fig. 5.—Case 2: The large roentgenogram and 
the spot film in the insert reveal a narrowed 
segment in the left transverse colon. 


The gross specimen revealed a shallow ulcer 
in the bowel mucosa, about 3 cm. in diameter. 
Histological sections demonstrated a non-specific 
ulcer extending to the muscularis mucosa. The 
base was formed by granulation tissue and there 
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Fig. 6.—Case 2: 
transverse colon (H & E stain). 
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was a moderate subacute inflammatory reaction 
of all layers of the adjacent bowel wall. 


The patient’s postoperative course was uv- 
eventful and she was discharged in satisfactory 
condition. 

During a readmission in December 1952, fcr 
osteoarthritis of the spine, a follow-up bariuin 
enema examination showed no abnormality 
(Fig. 4). She has remained clinically well since 
then. 


Case 2.—Mrs. A.J., a 57 year old housewife, 
was admitted to the University Hospital on 
December 22, 1957, complaining of crampy 
upper abdominal and left upper quadrant pain 
of three days’ duration. There was associated 
nausea, vomiting and diarrhoea. On March |}, 
1957, a radical mastectomy had been carried out 
for scirrhous carcinoma of the left breast. Meta- 
stases had been present in the axillary nodes. 
Several months later, metastases appeared in the 
skin of the operative area but regressed after 
radiation and oestrogen therapy. Cortisone was 
not administered. She had no previous abdominal 
complaints. 

On examination, there was marked tenderness 
and guarding in the epigastrium and left upper 
quadrant. An indefinite tender mass was palp- 
able in the left upper quadrant. Temperature 
on admission was 99° F., Hb. value 12.1 g. % 
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and leukocyte count 12,150. Occult blood was 
present in her bowel movements. 

Her abdominal symptoms and_ tenderness 
gradually subsided with supportive therapy. On 
January 3, 1958, a barium enema examination 
demonstrated a narrowing in the transverse 
colon near the splenic flexure. Multiple diver- 
ticula were present in the descending and sig- 
noid colon. The narrowed area in the trans- 
verse colon was persistent in a_ repeat 
examination on January 8, and appeared charac- 
teristic of a neoplasm (Fig. 5). 

With a preoperative diagnosis of carcinoma of 
the colon, the bowel was prepared and the ab- 
comen was explored by Dr. T. S. Wilson on 
January 14. A firm constricting mass was found 
ii. the left transverse colon, with omentum and 
a loop of small bowel adherent to the mass. A 
frozen section showed only inflammatory cells. 
The liver was normal. The colon was then 
mobilized and a segmental resection of the lesion 
was carried out with end-to-end anastomosis re- 
storing bowel continuity. The specimen was 
opened in the operating theatre, revealing an 
annular, shallow mucosal ulcer about 1.5 cm. 
in diameter. On gross examination, the patholo- 
gist could not be certain whether this was a 
benign or malignant ulcer. 

Histological sections revealed a benign, non- 
specific ulcer, penetrating to the sero-muscular 
layer. The base was formed by hyperemic 
granulation tissue, infiltrated by large numbers 
of subacute inflammatory cells (Fig. 6). 

The patient’s postoperative course was un- 
complicated and she was discharged feeling well. 


CasE 3.—Mr. S.N., a 59 year old farmer, 
was admitted to the University Hospital on 
April 18, 1958, with a history of intermittent 
crampy pain in the left upper abdomen and 
diarrhoea of two months’ duration. He had lost 
30 Ib. in weight during this period. There were 
no previous abdominal complaints. 

Examination of the abdomen revealed slight 
tenderness to deep palpation in the left upper 
quadrant. Temperature on admission was 98° F., 
Hb. value 14.3 g. % and the leukocyte count 
8600. A barium enema examination on April 
19 demonstrated a persistent narrowing in the 
splenic flexure of the left colon (Fig. 7). There 
was moderate obstruction to the flow of barium 
at this site and the constricting lesion was sug- 
gestive of carcinoma. 

With a preoperative diagnosis of carcinoma 
of the colon, the bowel was prepared and the 
abdomen was explored by one of us (W.C.M.) 
on April 28. A soft narrowed area was found 
in the splenic flexure which did not have the 
appearance or consistency of a malignant tumour. 
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Fig. 7.-Case 3: The large roentgenogram and 
the spot film in the insert demonstrate incomplete 
obstruction at the splenic flexure. 


A band of omentum had become adherent to 
the bowel in the region of the lesion, extending 
over the intestine anteriorly and causing con- 
striction (Fig. 8). This band was freed and a 
soft palpable mass within the bowel wall was 
found, partially obstructing the lumen. A seg- 
mental resection of the splenic flexure was then 
performed and bowel continuity re-established 
with an end-to-end anastomosis. 

The gross specimen demonstrated a shallow 
mucosal ulcer, about 1.5 cm. in width, en- 
circling the bowel. The base of the ulcer was 
soft. 

Histological sections demonstrated a chronic, 
non-specific ulcer. The ulcer floor was covered 
with a thin layer of necrotic debris, and in- 
flammatory exudate. Beneath this was a layer 
of granulation tissue infiltrated by chronic in- 
flammatory cells. Fibrosis extended throughout 
the colonic wall, and the serosal coat was 
thickened by fibrous tissue. 

The patient’s postoperative course was satis- 
factory and he was discharged well. 


CasE 4.—Mr. A.M., a 74 year old insurance 
executive, was admitted to the University Hospi- 
tal on September 26, 1958, with a five hour 
history of acute abdominal pain. The pain began 
suddenly in the peri-umbilical region, one-half 
hour after his evening meal, and was followed by 
vomiting. Severe pain rapidly became generalized 









 « 


Fig. 8.—Case 3: Photograph at operation 


constricted bowel at the splenic flexure. 


throughout the abdomen with radiation to the 
right shoulder. He had no previous abdominal 
complaints other than occasional mild bloating 
and increasing constipation of 18 months’ 
duration. 

This patient was acutely ill with a rigid, 
tender abdomen. Temperature on admission was 
97° F., heart rate was 130, Hb. value was 
15.4 g. % and the leukocyte count was 6800. A 
flat film of the abdomen and a chest radiograph 
showed free air under the right diaphragm 
(Fig. 9). A preoperative diagnosis of perforated 
abdominal viscus was made, the most likely 
cause being considered a perforated peptic ulcer. 

The abdomen was explored through a right 
paramedian incision by Dr. G. L. Willox two 
hours after admission to hospital. Half a litre 
of turbid fluid containing particles of bowel con- 
tents was found in the peritoneal cavity. There 
was no ulceration in the stomach or duodenum. 
On the medial aspect of the anterior wall of the 
ceecum, a perforation of the bowel was found. 
The adjacent cecal wall was inflamed and 
oedematous. In addition, on the lateral aspect 
of the anterior wall of the caecum, proximal to 
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illustrates a band of omentum adherent to the 


the perforation, there was a hard irregular mass. 
which felt like a carcinoma. Nodes in the ad- 
jacent mesentery appeared to be inflammatory. 
The liver was normal. Despite the early peri- 
tonitis, a definitive resection was considered the 
procedure of choice and a right hemicolectomy 
was performed with end-to-end anastomosis of 
ileum and transverse colon. 

The gross specimen contained an ulcerating 
carcinoma about 2.5 cm. in diameter on the 
lateral czecal wall, opposite the ileo-czecal valve. 
The carcinoma was not producing obstruction 
Several centimetres distal to the cancer, on th« 
medial wall of the caecum, was an acute per 
forated ulcer, about 0.5 cm. in diameter. 

Histological sections of the tumour confirmed 
the presence of a Grade III adenocarcinoma o! 
the caecum. There were no metastases in_ the 
regional lymph nodes. Sections at the edge o! 
the perforation showed an acute, non-specifi: 
inflammatory reaction in the bowel adjacent t 
the ulcer and no tumour in this area. 

The patient’s postoperative course was pro- 
longed by a wound infection but was otherwise 
uneventful, and he was discharged feeling well 
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DISCUSSION 


In the patient with a carcinoma of the 
c:cum and a perforation of the cacum 
d stal to the neoplasm (Case 4), it is prob- 
ale that the acute ulcer was associated 
v ith the tumour but the relationship is not 
c 2ar. Perforation with carcinoma of the 
c lon is the presenting feature in about one 
c it of twenty patients.'* The perforation is 
the site of the lesion in 80% of these 
itients.'” Diastatic perforation, that is 
tforation in distended bowel] (frequently 
e cecum), which is proximal to an ob- 
‘uction, occurs in the remaining 20%. 
We have been unable to locate any 
‘scription in the literature of a spon- 
neous perforation occurring distal to a 
alignant tumour of the colon and, there- 
fore, have included the last case in this 
rport as one of perforated simple ulcer 
cistal to a carcinoma of the caecum. 

Perforation of the bowel in association 
with carcinoma is a complication of the 
utmost gravity, and primary resection has 
recently been advocated if the patient’s 
general condition permits.’ 

The remaining three patients had a 
simple ulcer of the left colon. In each in- 
stance a preoperative diagnosis of car- 
cinoma was made, based on clinical and 
radiological findings. In no patient could 
malignancy be definitely eliminated as a 
possibility at the time of surgery and a 
limited bowel resection was performed in 
each case with satisfactory results. 

In the right colon, simple ulcer of the 
cecum resembling appendicitis has re- 
ceived attention in the past. Undoubtedly, 
if the appearance of the appendix does not 
serve to explain the clinical findings in a 
patient operated upon for acute appendi- 
citis, careful examination of the caecum 
for a penetrating or perforating simple 
ulcer should be as mandatory as searching 
the terminal ileum for a Meckel’s diverti- 
culitis. 

In the left colon, it appears worthy of 
emphasis that a penetrating simple ulcer 
may produce obstruction, simulating car- 
cinoma clinically and radiologically, The 
differentiation cannot always be made with 
certainty, even at operation. Resection of 
the involved colon, whenever feasible, 
vould seem to be the treatment of choice. 
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Fig. 9.—Case 4: Roentgenogram of the chest re- 
veals free air beneath the right hemidiaphragm. 


SUMMARY 


Simple ulcer of the colon is an uncom- 
mon lesion but one which surgeons must 
not overlook. 


The lesion is probably more common 
than has been believed. The etiology is 
unknown. The diagnosis has very rarely 
been made preoperatively. Acute simple 
ulcer of the right colon resembles appendi- 
citis; simple ulcer of the left colon may 
cause stenosis and mimic carcinoma. 

Case studies of four patients have been 
presented: three patients with simple ulcer 
of the left colon and one patient with a 
perforated simple ulcer of the caecum and 
a carcinoma of the cecum. 

Surgical therapy is required for the 
patient presenting with a complication of 
simple ulcer and resection of the lesion, 
whenever possible, is advocated. 
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EMERGENCY SURGERY. Hamilton Bailey. In- 
ternational College of Surgeons. 1197 pp. Illust. 
7th ed. John Wright and Sons Ltd., Bristol; The 
Macmillan Company of Canada Limited, To- 
ronto, 1958. $32.00. 


The seventh edition of this well known book 
deserves high commendation. The entire field of 
emergency surgery is covered. The leading chap- 
ters deal with general considerations such as 
armamentarium, blood and fluid and electrolyte 
replacement, wounds, and infections. This is fol- 
lowed by several chapters on abdominal emerg- 
encies and genito-urinary emergencies, emergen- 
cies involving the thorax, the spine, head and 
neck, the extremities, ear, nose and throat, and 
tropical emergencies. There is a large appendix 
with addenda pertinent to several of the regions 
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RESUME 


L’ulcération simple du cdlon fut décrite pow 
la premiére fois en 1830 par Cruveilhier. On n’: 
recueilli qu'une centaine de cas de cette lésior 
dans la littérature médicale, bien que sa fréquenc« 
doive étre plus élevée que ce chiffre ne le laiss« 
croire. Les hommes en sont atteints deux fois plu: 
souvent que les femmes. La moitié des cas inté 
ressant le célon se situe dans le cecum. L’étio- 
pathogénése en est inconnue en dépit des multiples 
théories qui ont été avancées sur ce sujet. 

On a rarement diagnostiqué lulcére simple du 
célon autrement qu’a l’opération ou a lautopsie 
Les signes cliniques varient selon le site de la 
Iésion, son acuité ou sa chronicité ainsi que ses 
complications. Au point de vue anatomopatho- 
logique elle se présente comme un ulcére _isolé 
dont les dimensions peuvent varier de quelques 
millimétres 4 plusieurs centimétres, de forme ovale, 
linéaire ou annulaire. La proportion des ulcéres 
qui guérissent spontanément est difficile 4 évaluer 
puisqu’ils laissent fort peu de traces visibles méme 
a lopération. 

La perforation avec péritonite est sans doute la 
complication la plus fréquente (50% ). La sténose 
cicatricielle vient en second lieu. L’inflammation 
des structures adjacentes peut causer une certaine 
confusion en simulant la présence d’une typhlite 
ou d’un carcinome. La grande hémorragie et l’in- 
vagination sont rarement impliquées. Le diagnostic 
différentiel comprend l’appendicite aigué, la di- 
verticulite du cecum ou du sigmoide, la perfo- 
ration intestinale par corps étranger et le carcinome 
du célon ascendant. Un ulcére pénétrant découvert 
i Yopération doit étre enfoui afin d’éviter le risque 
d'une perforation. Le drainage seul a toujours été 
uniformément fatal. Une perforation de forte 
dimension en présence d’un mauvais état général 
du malade peut exiger un procédé d’extériorisation. 
Grace aux antibiotiques la meilleure technique 
semble étre la résection intestinale. Quatre cas sont 
présentés en guise d’illustration. 


discussed. The subject matter is right up to date, 
and profusely illustrated with the quality that 
one has come to expect in Hamilton Bailey’s 
texts. 


There is little fault to find with this book. This 
reviewer finds little merit in the large number 
of illustrative case histories in the authors’ (sic) 
own experiences, though this device will be ap- 
proved by those who like this sort of emphasis 
in the presentation of facts. This is not a very 
serious shortcoming, because, all in all, this text 
is a handsome and useful production. It would 
be an especially appropriate gift for a young 
surgeon setting out to do general surgery (in the 
true sense of the term), but almost of compar- 
able value to the experienced surgeon who 
requires a handy reference. 
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THE NORMAL MOVEMENT AT THE SUB-TALAR JOINT 


MICHAEL C. HALL, M.R.C.S.,° Toronto 


THE SUB-TALAR JOINT is frequently a site 
of deformity or injury and a full under- 
standing of the normal movement is of 
advantage when considering the abnormal 
ant in contemplating arthrodesis. This 
movement has been described in occasional 
ar'icles in the anatomical literature, but it 
has not yet penetrated into many of the 
te:tbooks, and does not therefore appear 
to be general knowledge. Although some 
of these articles have been supported by 
good experimental work, in none of them 
is ‘here a demonstration of the actual move- 
ment. 

The work describing it has been per- 
formed by Manter,' Shephard? and Hicks.’ 
They have all come to the conclusion, by 
different methods, that the sub-talar joint 
has a single axis around which the cal- 
caneum rotates. This axis passes from the 
lower lateral posterior margin of the cal- 
caneum, through the canalis tarsi, to the 
upper medial border of the neck of the 
talus 

Manter' made use of a fixed calcaneum 
and wires coming from the talus. During 
movement of the talus these wires de- 
scribed circles on glass plates above and 
below the foot. By connecting the centres 
of these circles the axis was calculated. 

Shephard? arrived at the axis mathe- 
matically by connecting the centre of the 
circle, of which the articular area of the 
head of the talus formed an arc, with the 
centre of the circle of which the posterior 
talo-caleaneal joint formed an arc. The 
same axis was drawn. He compared move- 
ment at the sub-talar joint with the prona- 
tion and supination of the forearm. 

Hicks,* after an extensive experiment 
using fresh frozen limbs, came to the same 
conclusion. He made use of a rod attached 
to one bone and malleable wires attached 
to the other, When he found by trial and 
error a position for the rod in which it did 
not deviate from the wires during move- 
ment, that position was taken to be the 


*Richardson Research Fellow, Department of An- 
atomy, University of Toronto. 





Fig. 1. 


axis. This axis varies slightly from foot to 
foot, but is approximately at 46° to the 
horizontal and 16° to the sagittal axis of 
the foot. Manter came to the conclusion 
that there was a progression of the cal- 
caneum along this axis comparable with a 
screw. Hicks* disagreed with this, and it 





Fig. 2. 











Fig. 3. 


has not been shown in the findings to be 
described. 


The descriptions in the standard texts, 
however, lack this simplicity. Gray' de- 
scribes “a combination of movement and 
rotation” and refers to Philip Wiles. Wiles® 
described the interosseous ligament as the 
axis of rotation, but then broke down the 
movement into rotation around a vertical 
axis, tilting round a sagittal axis, and shift 
along both these axes. This would appear 
to be therefore multiaxial rather than a 
uniaxial movement. His diagram supporting 
his assertion is not from radiographs. 

Grant® describes the talus sliding like 
a bolt on its long axis but in his first 
edition’ he had compared the movement 
with that in the forearm. Frazer* also says 
that the talus slides on the calcaneum. 
Buchanan® describes a sliding movement. 
Morris’® describes an axis similar to the 
one shown but emerging through the lateral 
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side of the caleaneum. Cunningham" refers 
to Manter’s work. 

This general lack of clarity reaches i s 
peak in Steindler’s'® application of Fick’s * 
description—“a wobbly shift gliding about 
a series of instantaneous axes”. 


METHODS AND MATERIALS 


In this study cadaveric lower legs wer 2 
used, Such tendons as were inhibitin z 
movement, in fact the flexors, were dividec . 
No ligaments were cut. The use cf 
cadaveric material in this type of exper - 
ment is always open to criticism, but the 
character of a movement depends primarily 
on the shape of the articulation, which ‘s 
not altered, and no conclusion has been 
drawn in regard to the range of movement. 

The leg was fixed to a heavy wooden 
board by metal bands, thus allowing move- 
ment of the foot without movement of the 
leg, and permitting superimposition of the 
radiographs. Movement of the talus was 
eliminated by fixing it to the tibia with 
crossed Kirschner wires. 


RESULTS 


With the talus in the neutral position 
radiographs were taken of the calcaneum 
in the everted and then the inverted posi- 
tion. If these are superimposed (Fig. 1) it 
will be seen that in the lateral view there 
is complete overlapping of the shadow 
of the postero-inferior calcaneal border, but 
that anteriorly the anterior border of the 
caleaneum in the inverted position is in 
advance of the everted, its shadow having 
lengthened by turning into the long axis 
of the foot. Since the superior border is 
closer to the axis of rotation, there is a 
lesser but quite definite alteration of posi- 
tion of it also. There is no shift in the 
postero-inferior border of the calcaneum, 
since this is the site of the axis of rotation 
and rotation alone is occurring. This is ii 
contradistinction to the claims of Mante- 
and Wiles. 

In the antero-posterior projection th: 
same is shown (Fig. 2). The anterior borde 
of the caleaneum passes beneath the hea: 
of the talus in inversion. Although th: 
calcaneum appears to be advancing in thi 
position, it is known that this is not so fron 
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the lateral projection which shows no shift 
in the posterior border. It is in fact due to 
tle larger shadow cast by the bone when 
ti ned into the axis of the foot. 
The contention that the axis of rotation 
a single one, passing through the bones 
ym the postero-inferior border of the 
lcaneum to the supero-medial border of 
» talus, is supported by the radiographs 
»wing a heavy wire along this axis and 
2 movements occurring around the wire 
the same manner as those occurring 
« thout it (Figs. 3 and 4). 

That the position of this axis is not 
d pendent upon the position of the talus 
is shown when one radiograph, taken in 
p.antar flexion and inversion, is superim- 
p sed on a second taken in dorsiflexion and 
e ersion. The appearance is identical with 
that obtained when the talus was fixed 


(ig. 5). 


_. 
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INTERRELATION OF THE SUB-TALAR AND 

TRANSVERSE TARSAL JOINTS 

These radiographs demonstrate that the 
movement of the sub-talar joint is around a 
single axis, and that there is no shift be- 
tween the bones. The movement appears 
slight but it should be remembered that 
the foot is a long lever, and the excursion of 
the end of the lever is thereby greatly 
magnified. Since the tendons controlling 
this movement are inserted anterior to the 
transverse tarsal joint, when the caleaneum 
is at the limit of its rotation no further 
transverse tarsal joint movement is possible 
in the same direction, i.e., no forefoot 
abduction is possible in the fully everted 
foot or adduction in the fully inverted foot. 
Last'* aptly describes active movement 
occurring at the sub-talar joint only when 
the transverse tarsal joint is first “wound 
up’, and describes the uniaxial sub-talar 
movement. However, he says that relatively 
little movement is possible at the transverse 
tarsal joint. 

Wiles'® denied that the talo-navicular 
and calcaneo-cuboid joints formed together 
a functional unit and said that there was 
comparatively little movement in them 
when sub-talar movement was prevented. 
Inkster’® wanted to discard the term “trans- 
verse tarsal joint” since he regarded all 
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Fig. 5. 


the tarsal bones except the talus as bound 
together as a comparatively rigid but elastic 
mass. 

However, it can be shown that a signifi- 
cant rotation is possible at the transverse 
tarsal joint in a direction opposite to that at 
the sub-talar joint. This can readily be 
confirmed by maintaining the forefoot flat 
on the ground while lifting the outer or 
inner border of the calcaneum, or by 
holding the heel firmly in the hand and 





Fig. 7. 








290 


rotating the forefoot with the other, It is 
demonstrated in the radiograph by block- 
ing both ankle and sub-talar movement 
with Kirschner wires, and then rotating the 
forefoot. This rotation is frequently seen 
clinically in the child with the everted heel, 
and is of great importance when walking 
over rough ground and maintaining balance 
generally, particularly when standing on 
one foot. Jones!’ believes that the move- 
ment of this. joint has a proprioceptive 
function in the maintenance of balance. 

The radiographs show the lateral] borders 
of the cuboids in the positions of forefoot 
abduction and adduction when the cal- 
caneum is fixed in eversion (Fig. 6), and 
in inversion (Fig. 7), showing a significant 
excursion. Since active movement at the 
talo-calcaneal joint follows the “wound up” 
transverse tarsal joint, movement of the 
forefoot and hindfoot in opposite directions 
can only be passive and falls into Gray’s* 
“primary accessory” group. 


If the extent of this normal movement at 
the transverse tarsal joint is appreciated, it 
is easier to understand the range of inver- 
sion and eversion that may still be present 
in the adaptable foot of the young after a 
sub-talar arthrodesis. 


SUMMARY 


The single axis of the sub-talar joint is 
described and the description is substan- 
tiated by radiographs demonstrating rota- 
tion of the caleaneum around this axis. Any 
shift at this joint is denied. 

The rotation at the transverse tarsal joint 
opposite to that at the sub-talar joint is 
described, and demonstrated in radio- 
graphs. Its function in balance and posture 
is discussed. 
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RESUME 


L’articulation sous-astragalienne est fréquem- 
ment le siége de traumatismes ou de difformités; 
une bonne compréhension de sa mécanique est 
de la plus haute importance dans la cateeheie 
ou les interventions chirurgicales, Plusieurs auteurs 
(la littérature est ici passée en revue) se sont déja 
occupés de cette question, sans toutefois étudier 
la mobilité réelle. 

L’auteur du présent article a abordé ce probléme 
expérimentalement; il utilisa des membres in- 
férieurs de cadavres solidement fixés sur des sup- 
ports par des bandes métalliques: les tendons 
furent sectionnés, mais tous les ligaments resnectés. 
De cette facon, la jambe étant bien immobilisée, 
les mouvements du pied restaient tout a fait libres. 
L’astragale lui-méme fut bloqué par des broche;s 


de Kirschner transfixiantes; des radiographie: 
; ; - 

furent prises, notamment dans Ilabduction et 

; : 

ladduction. 


On constate alors qu’il ne se fait aucun déplace- 
ment du bord postérieur et inférieur du calcaneun , 
mais une certaine rotation, dont l’axe part de c: 
méme bord pour rejoindre le bord supérieur et 
interne de l’astragale. Les articulations transversale; 
du tarse sont ensuite étudiées, en relation avec 1. 
sous-astragalienne. La non plus, il n’existe aucu1 
déplacement des os entre eux, mais un certai 
mouvement de rotation. Des considérations sur ]i 
fonction terminent cet article. 
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THE EFFECT OF TRIETHYLENE THIOPHOSPHORAMIDE (THIOTEPA) 
AND 17-ETHYL-19-NORTESTOSTERONE (NILEVAR) ON WOUND 
HEALING* 


W. PISESKY, M.D., H. T. G. WILLIAMS, M.D., F.R.C.S.(Eng.), F.R.C.S.[C] and 
WALTER C. MacKENZIE, M.D., F.A.C.S., F.R.C.S.[C], Edmonton, Alta. 


dE EXPERIMENTAL WORK of Warren Cole 
aid others": ? has demonstrated the value of 
c.emotherapeutic agents in discouraging 
i plantation of cancer cells. This has 
a oused a good deal of interest in the clini- 
c.1 application of these agents as adjuvants 
ti the surgical management of neoplasms. 
Cne of the disadvantages of the chemo- 
tl erapeutic drugs has been the interference 
with wound healing as demonstrated by an 
ir crease in the rate of evisceration follow- 
irg their use in abdominal surgery. It has 
long been known that the patient with 
cuncer, when subjected to an operative 
p:ocedure, runs an increased risk of wound 
dehiscence as a postoperative complication.* 
Therefore, the addition of these drugs with 
the possibility of further increasing this 
complication becomes a serious considera- 
tion. 

Our experiment was designed, first of all, 
to test the clinical hypothesis that triethy- 
lene thiophosphoramide (Thiotepa, TSPA ) 
does delay wound healing and, if so, to de- 
termine whether 17-ethy]l-19-nortestosterone 
(Nilevar) would counteract the deleterious 
effect of the chemotherapeutic drug. Previ- 
ous work in our laboratory has shown that 
this anabolic steroid will aid wound heal- 


ing.* 


MATERIALS AND METHODS 


Young, healthy, male rats of the Wistar 
strain, weighing from 130 grams to 250 
grams, were selected for this study. These 
rats were kept separately in individual 
cages and were fed with a standard diet 
of commercial food, A continuous supply 
of clean water was available. The rats 
were divided into three groups; the first 


*Paper presented at the meeting of The Royal 
College of Physicians and Surgeons of Canada, 


January 1959, Vancouver, B.C. 

From the McEachern Cancer Research Laboratory 
and Department of Surgery, University of Alberta, 
Edmonton, Alberta. 


was treated with Thiotepa, the second 
group was to act as a control having re- 
ceived no treatment, and the last group 
was treated with both Thiotepa and Nile- 
var. 

The Thiotepa was prepared by dissolv- 
ing the chemical in sterile water and 
passing the resultant solution through a 
Seitz filter. The drug was made up in a 
concentration of 4 mg./ml. and was used 
shortly after it was prepared. The dosage 
used was 1 mg. per rat given intraperi- 
toneally at the time of operation. The 
Nilevar was mixed in the food and given 
in the amount of 5 mg. daily. Six doses 
preoperatively and 4 doses postoperatively 
were administered, so that each animal in 
group III received a total of 50 mg. of 
Nilevar. The oral route was chosen because 
it was shown by Kowalewski® that this 
route of administration was superior to the 
intramuscular route. 


OPERATIVE PROCEDURE 


Under ether anzsthesia, the abdominal 
wall of each rat was shaved and painted 
with 2.5% tincture of iodine. Under sterile 
conditions, a midline suprapubic incision, 
2 cm. in length, was made and carried down 
through the linea alba into the peritoneal 
cavity. At this point, the Thiotepa was 
injected into the peritoneal cavity of the 
rats which were to receive this drug. The 
wound was then closed in two layers in a 
standard fashion, using two interrupted 
sutures of 000 chromic catgut on an atrau- 
matic needle to close the peritoneum and 
fascia. The skin was approximated by 
means of two interrupted sutures of 0000 
silk. Postoperatively, the wounds were in- 
spected daily and a record kept of any in- 
fections. The infection rate was about 1% 
and these animals were excluded from the 
study. The skin sutures were removed on 
the seventh day postoperatively, or sooner 
if the animals were sacrificed earlier. 

















Fig. 1.—Device used for measuring bursting 
pressures of tissues, It is attached to a low pressure 
gauge and to a high pressure gauge by means of 
a set of valves. 


The animals were killed on the 5th, 10th 
or 15th day postoperatively by an overdose 
of ether. The entire abdominal wall, com- 
prising all the layers, was excised from 
each animal and placed in a device de- 








































Fig. 2.—Cross section of the device used for 
measuring the bursting pressures of tissues, “Skin” 
refers to the entire abdominal wall of rats in this 
experiment. 
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signed for measuring the tensile strengt1 
of tissues. The device is similar to the one 
described by Gouws and his colleagues * 


Essentially, it consists of a hollow met] 
cylinder, closed at one end; over the opea 
end the tissue to be tested is placed an] 
held by a metal ring. The two parts come 
together making an airtight closure by 
virtue of the concentric grooves in the 
ring and in the top of the cylinder (Fig). 
1 and 2). Entering the base of the cylinder 
are two openings, one of which leads to a 
source of compressed air; the other is cor - 
nected to a low pressure gauge and to a 
high pressure gauge by means of a set ct 
valves. These are self-registering gauges. 
In the line for the source of compressed air 
is a reducing valve which delivers the air 
at a constant rate of flow. 


The surgical procedure and the technical 
measurement of the bursting pressures were 
carried out by the same operators at ail 
times in order to try to eliminate the vari- 
ations that may occur between operators. 

With the tissue containing the wound 
clamped firmly into position over the open 
end of the cylinder, air under pressure was 
allowed to enter the cylinder until the 
wound disrupted. The pressure at which 
this occurred was automatically recorded 
on the gauge, The skin was then moved so 
that the intact linea alba of the abdominal 
wall was centred over the opening of the 
cylinder and the same procedure was 
carried out as for the wound. Care was 
taken at all times that all the layers of 
the abdominal wall were being treated. 
The tensile strength of the wound was then 
expressed as a percentage of normal, using 
the bursting pressure of the intact ab- 
dominal wall in each animal as 100% 
Thereby, each animal acted as its ow) 
control. We feel that the method describec 
is an adequate means for measuring th 
tensile strength of tissues. 


RESULTS 


The results are summarized in Table 
and depicted graphically in Fig. 3. Fron 
the table, it is apparent that the averag: 
bursting pressure of the Thiotepa treatec 
wounds was 13.8 lb./sq. in., while the con 
trol wounds burst at 24.1 lb./sq. in., anc 
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thy wounds treated with Thiotepa and 
Nievar burst at 30.7 Ib./sq. in. five days 
afer operation. There is a difference of 
1( 3 Ib./sq. in. between the first two groups 
ard a difference of 16.9 lb./sq. in. between 
th» first and last groups. The differences 
ai> greater at the ten day period, but are 
al out the same at the fifteen day period. 
Vien the tensile strength of the wounds 
is 2xpressed as a percentage of normal, the 
di ference between the various groups is 
s] ghtly increased, but these remain ap- 
p: 0ximately the same throughout the post- 
o] erative period. 


DISGUSSION 


Controversy exists in the current litera- 
tue regarding the influence that cancero- 
ci-lal chemotherapeutic drugs may have on 
wound healing. Hardy et al.* have shown 
that gastrotomy wounds in adult dogs were 
ay parently unaffected by the administration 
of nitrogen mustard and Thiotepa under 
certain experimental conditions, Musselman 
and his co-workers attempted to demon- 
strate the influence of nitrogen mustard’ 
and Thiotepa* on wound healing in rats. 
They found that nitrogen mustard retarded 
wound healing but Thiotepa had no demon- 
strable effect. Krementz and his associates,’ 
in a study of this problem, were able to 
show a significant weakness in gastrotomy 
wound tensile strength in guinea pigs fol- 
lowing the administration of triethylene 
melamine (TEM). 

The active radicle of nitrogen mustard, 
Thiotepa and TEM is the ethylamine 
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Fig. 3.—Tensile strength of experimental wounds 
expressed as a percentage of normal using the 
bursting pressure of the intact abdominal wall 
as 100%. 


group. The action of these drugs is similar 
and consists of a non-specific cytotoxicity 
on the nuclei of rapidly dividing cells.'° 
One would therefore expect these agents to 
have some effect on fibroblastic prolifera- 
tion. It would appear from our results that 
Thiotepa retards wound healing under the 
experimental conditions described. 

A new synthetic anabolic steroid has 
been used both experimentally and 
clinically in the hope of aiding wound heal- 
ing. Nilevar has been shown by Drill and 
Saunders'! to have remarkable protein- 
sparing powers in the postoperative period. 
In addition, Kowalewski and Gouws in our 
laboratory’? have demonstrated that radio- 
sulfur is selectively incorporated into heal- 


TABLE I.—Errect or THIOTEPA AND NILEVAR ON BurRSTING PRESSURES OF ABDOMINAL WouNDS 


Percentage tensile 
strength of normal 


Average bursting pressure 
(pounds /square inch) 





Intact 
No. of | Group abdominal 

Days postoperative rats lo Wound S.D. wall Average S.D. 
LS eee ree tra errs: 12 I 13.8 6.9 74.2 19.5 16.4 
12 II 24.1 10.9 69.3 36.3 14.1 

12 Ill 30.7 7.2 68.3 45.4 11.6 

Wachee 12 I 21.6 9.4 61.6 35.3 12.9 
14 II 39.3 8.8 74.4 52.1 13.1 

11 Ill 47.6 8.2 73.4 65.5 12.2 

Be ai Fixes, a testes eo iheabeleiin cies 12 I 30.1 12.7 74.1 42.3 11.6 
15 II 43.1 6.2 72.7 59.3 16.5 

11 Ill 51.1 8.9 69.9 73.3 11.5 


Group I.—Thiotepa treated. 


Group II.—Control. 


Group III.—Thiotepa-Nilevar treated. 
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ing tissues in animals. This process is en- 
hanced by the administration of Nilevar 
when compared to control groups. One 
might expect this drug to offset the deleteri- 
ous effect that might be produced by Thio- 
tepa. The exact mechanism through which 
this may occur is not known, but it would 
appear to have occurred under the con- 
ditions of this experiment. 


SUMMARY 


The effect of triethylene thiophosphora- 
mide (Thiotepa) on wound healing was in- 
vestigated by measuring the bursting pres- 
sures of experimental wounds. This drug 
was combined with 17-ethyl-19-nortesto- 
sterone (Nilevar) and their effect on 
wound healing was similarly studied. 


It would appear that, under the experi- 
mental conditions described, Thiotepa re- 
tarded the wound healing process and that 
Nilevar would counteract this delay, This 
may have clinical application when Thio- 
tepa is being used as an adjuvant in the 
surgical treatment of cancer. 
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RESUME 


Expérimentalement il a été possible de deé- 
montrer la valeur des agents chimiothérapeutiques 
dans l’inhibition de la croissance cancéreuse. Ceci 
a soulevé un grand intérét en clinique, mais le 

rincipal inconvénient de ces drogues est de géner 
R cicatrisation des plaies opératoires; on a alors 
assisté A une augmentation du nombre des éven- 
trations post-opératoires. 

Les auteurs ont étudié chez l’animal les deux 
roblémes suivants: d’abord savoir si réellement 
e triéthyléne-thiophosphoramide retarde la cica- 
trisation; puis déterminer si [association de 17- 
éthyl-19-nortestosterone est capable de réduire ou 
méme de supprimer cet inconvenient. : 

Des rats blancs males, gardés et nourris de facgon 


identique, furent répartis en trois groupes; le 


premier recut du triéthyléne-thiophosphoramide, i 
dose de 1 mg. lors de intervention; le second 
constitua un lot de contréle, sans aucun traite- 
ment; le troisiéme la méme dose de triéthyléne- 
thiophosphoramide que le premier et en plus du 
17-éthyl-19-nortestosterone en dix doses de 5 mg. 
dans la nourriture. Puis chacun de ces groupes 
subit une laparotomie de 2 cm. de longueur, dan: 
des conditions aseptiques. Les animaux furen! 
sacrifiés au cinquiéme, au dixiéme et au quinziém« 
jour post-opératoire. La paroi abdominale fu 
excisée en totalité; on mesura alors la résistanc« 
de la cicatrice 4 la déhiscence grace a l’apparei 
imaginé par Gouws et ses collaborateurs. Le: 
résultats sont fournis sous forme de tableau; | 
conclusion des auteurs est que le triéthyléne 
thiophosphoramide retarde réellement la cica 
trisation et que le 17-éthyl-19-nortestosterone es 
bien capable de s’opposer a cette action. 
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THE PRESENT STATUS OF THE GASTRIC ANTRUM — 
A COLLECTIVE REVIEW” 


R. C. HARRISON, M.D., M.S., F.A.C.S., F.R.C.S.[C], Edmonton, Alta. 


‘HE MAJOR MECHANISMS controlling gastric 
cretion were established by the classical 
ork of Pavlov' and his associates half 
century ago. These have remained undis- 
uted, and have been termed the cephalic, 
astric and intestinal phases. Pavlov showed 
iat gastric acid production was stimulated 
y these three mechanisms and set the stage 
w further clarification of their pathways 
nd interrelationships. 


Although we are primarily concerned 
1 this review with the role of the antrum, 

‘e will later consider the interrelationship 
!,etween the antral and other phases, hence 
the reference to the other mechanisms. Cer- 
tain emotional states, the sight, smell or 
taste of food, and hypoglyceemia result in 
« stimulation of the parietal cells. This is 
the cephalic phase, which has its origin in 
the hypothalamus and anterior pituitary and 
is mediated by the vagi. The by-products 
of protein digestion in the intestine stimu- 
late acid secretion, and this is referred to 
as the intestinal phase. The gastric phase 
has become known as the antral phase, as 
it is now recognized that the stimulation 
of acid secretion resulting from food in the 
stomach is primarily antral in origin. In 
1906, Edkins? suggested that food in the 
region of the antrum stimulated the produc- 
tion of a substance (which he called gas- 
trin) which in turn stimulated the produc- 
tion of gastric acid. His postulate was not 
accepted as fact for many years, and during 
this period many supporting*~ and refuting’ 
experiments were reported. Among these 
were the experiments of Ivy, who initially 
thought that the gastrin mechanism did not 
exist® and later concluded that it did.® It 
is now firmly established that the antrum 
does produce a humoral substance which 
stimulates acid production by the parietal 
cells, but because the actual agent has 
never been isolated or identified it is more 
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Fig. 1.—Distribution of parietal cells in stomach 
of human (after Berger, E. H., Am. J. Anat., 54: 
87, 1934). 


correctly referred to as a humoral agent 
rather than a true hormone. 

The antrum is that portion of the pre- 
pyloric area of the stomach whose proximal 
boundary is roughly identified by a line 
drawn from the incisura angularis to the 
greater curvature. It constitutes about 25% 
of the gastric mass, and whereas the re- 
mainder of the stomach secretes acid, 
pepsin and mucus, the antrum secretes an 
alkaline mucus. The general distribution of 
these areas is shown diagrammatically in 
Fig. 1. 

It is apparent that the extent of distal 
gastrectomy, when expressed as a percent- 
age, does not truly reflect the percentage of 
acid-secreting mucosa excised. Thus a 50% 
gastrectomy only removes one-third of the 
parietal cell mass, a 75% distal gastrec- 
tomy removes two-thirds, and a 65% gas- 
trectomy only removes half of the acid- 
secreting mucosa. This is not universally 
appreciated. 

Although the high ulcer recurrence rate 
after removal of only the antrum in the 
early days of gastric surgery tended to 
refute Edkins’ theory, much supporting 
evidence for its importance came from the 
high incidence of ulcer after pyloric exclu- 
sion procedures, such as those described by 
Finsterer’ and Devine.’' Many surgeons’* *° 
reported healing of the recurrent ulceration 
after removal of the antrum, and not only 
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Fig. 2.—Evidence in favour of an antral inhibitor (from Ann. Surg., 144: 441, 1956). 


lent clinical support to the gastrin theory 
but led investigators to consider the com- 
parative influence of acid and alkali on the 
antral mechanism. 


The antrum is stimulated to produce 
gastrin if food in a relatively alkaline 
medium is allowed to come in contact with 
the antral mucosa, or if the antrum is dis- 
tended. Sokolov, working in Pavlov’s labora- 
tory, had shown many years previously that 
instillation of acid into the stomach tended 
to. retard the further secretion of acid, and 
this had been confirmed by Wilhelmj." 
This, coupled with the clinical evidence 
associated with pyloric exclusion, led to 
the investigation of the influence of pH 
changes on antral behaviour. Dragstedt’® 
found that the usual stimulation of the an- 
trum by food did not occur if the medium 
was acid. In logical sequence, it was de- 
bated whether or not this was due to a 
reduction in gastrin production, or due to 
the production of an actual inhibitor sub- 
stance under these circumstances. In 1956, 
we demonstrated by means of a transplant 
of one-half of the antrum to the colon, that 
this mechanism of active inhibition prob- 
ably did exist." 

Dragstedt'’ had previously demonstrated 
that, when the antrum was transplanted to 
the colon or duodenum, gastric pouch secre- 


tion was markedly stimulated. This ap- 
peared to be due to a stimulation of the 
gastrin mechanism, and this preparation was 
used by us to ensure that the remaining 
portion of the antrum would be in a highly 
acid environment. The effect on parietal 
cell secretion was measured by means of 
a gastric pouch, and it was found that when 
the gastric portion of the antrum was ex- 
cised pouch secretion increased. This sug- 
gested the possibility of an active inhibitor 
substance (Fig. 2). 
The history of gastric physiology, and 
particularly that with reference to the 
antrum, has been characterized by slow 
forward progress, in spite of the fact that 
every advance has been debated with con- 
flicting results extending over several years 
before the evidence is finally accepted. We 
do not mean to suggest that this is also 
true with respect to the antral inhibitor, but 
to date there has developed a lively interest 
in whether or not an inhibitor does exist. 
As well as the experiment mentioned above. 
spontaneous secretion in gastric pouches 
has been found to be inhibited by acid 
irrigation of the antrum by both Uvnas" 
and Dragstedt.'’ Total gastric pouch secre- 
tion stimulated by histamine has increased 
in amount after removal of the antrum.” 
Woodward” has found that acid irrigation 
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of the antrum will inhibit histamine-stimu- 
leted pouch secretion, and has also con- 
f-med the work of Margolus?? by demon- 
rating inhibition of the intestinal phase. 
rdan and Sand,?* using double antral 
guches, showed that acid irrigation is 
fective against stimulation provoked by 
cohol, and Harkins?* has shown that the 
nervated antrum transplanted to the colon 
es not stimulate acid production until 
is denervated. It should be mentioned 
at, although both Dragstedt and Wood- 
ard in some of their experiments add to 
e evidence for an inhibitor, they do not 
‘lieve that the thesis of an antral inhibitor 
is been proven. The negative evidence 
msists ‘of experiments done by Dragstedt 
1d Woodward” who did not confirm the 
idings of Harrison, Lakey and Hyde in 
s_milar experiments, and the failure to 
cemonstrate inhibition of acid secretion 
when a double antral pouch is used.*' 
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If gastric acid secretion is stimulated 
by any mechanism which is not antral in 
origin, its subsequent inhibition by acidifi- 
cation of the antrum suggests that an actual 
inhibitor substance is being produced in 
the antral area. The explanation for this 
reduction in secretion could hardly be a 
decrease in gastrin production, which is 
minimal or entirely lacking in such experi- 
ments. Thus, when Margolus?! showed that 
acidification of the antrum inhibited secre- 
tion which was stimulated by the intestinal 
phase, it was important evidence. The sug- 
gestion that the secretion might have been 
secondary to mechanical stimulation by the 
cannula used in the antrum was discounted 
when removal of the cannula did not 
modify the results, Using insulin hypogly- 
cemia to stimulate acid secretion by the 
vagal route, Shimizu, Morrison and Harri- 
son® found that acidification of the antrum 
also inhibited acid secretion of vagal origin. 
Dragstedt® did not demonstrate this to be 
so in earlier experiments, so confirmation 
of this experiment is needed. The findings 
of Margolus have been confirmed by Wood- 
ward, as previously noted. The fact that 
acidification of the antrum will reduce 
gastric acid production due to histamine 
stimulation certainly favours the concept of 
active inhibition by the antrum. 
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There is no question that the gastric 
mechanism is effective whether the antrum 
is vagally innervated or not, but there is 
some suggestion that the production of 
an inhibitor substance is affected by the 
presence or absence of intact vagal fibres 
to the antrum. In the experiments of Wood- 
ward, Margolus, and Shimizu, previously 
referred to, acid production was inhibited 
whether the antrum was innervated or 
denervated, but in Shimizu’s experiment the 
inhibition was not as effective when the 
antrum lacked vagal innervation. Harkins?* 
has experimental evidence to suggest that 
the innervated antrum inhibits acid produc- 
tion, whereas the denervated antrum has 
a stimulatory effect. Gouws and Harrison’ 
repeated the experiment of Harrison, Lakey 
and Hyde using a denervated antrum, and 
did not find inhibition quite as effective. In 
repeating the experiment, Woodward also 
used a denervated antrum,”’ which might 
explain his negative findings. Dragstedt, 
however, left the antrum innervated and 
still failed to demonstrate evidence in 
favour of an active antral inhibitor. 

Whether or not an actual inhibitor sub- 
stance is produced by the antrum is of 
considerable practical, as well as theoretical, 
interest and whether or not this is modified 
by vagal innervation is also of importance. 
If there is such a mechanism, it would be 
more effective in terminating the secretion 
of the acid than a diminution in gastrin pro- 
duction alone, and moreover would also 
be more effective in controlling acid pro- 
duction stimulated by the other mechan- 
isms. While it is by no means proven that an 
antral inhibitor does exist, there does not 
appear to be much doubt about the fact 
that the antrum does not stimulate acid 
production when its mucosa is bathed by 
acid. Under experimental conditions this 
is true if the pH is 5 or below, or if acid 
of the strength secreted by the parietal 
cells is used, At present, it is not known 
whether this acid-inhibiting mechanism is 
effective in the human, and how low the 
pH must fall before further acid production 
is inhibited. At present, also, procedures 
for the surgical treatment of duodenal 
ulcer can be divided into two large groups, 
depending on whether or not the antrum is 
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preserved. Those who resect the antrum 
argue that it is primarily a gastric acid 
stimulator, whereas those who preserve it 
point out that the antrum in an acid en- 
vironment wil] not stimulate further acid 
production, that it secretes an alkaline 
mucus, that it might actually inhibit the 
over-production of acid, and with the py- 
lorus is a very useful physiological mechan- 
ism for the control of gastric emptying. 

It should be mentioned that the duo- 
denum as well as the antrum undoubtedly 
exerts some control over acid secretion 
by parietal cells, and while this has not 
been as thoroughly explored as the antral 
mechanism, both stimulation and inhibition 
might occur. The most important contri- 
bution in this regard has been recently 
made by Dragstedt et al.,?* who demon- 
strated that secretion not only stimulates 
the production of pancreatic secretion but 
also inhibits the parietal cell secretion of 
acid. It is quite possible, of course, that 
these inhibitory mechanisms which nor- 
mally control the production of acid are 
no longer effective in patients with peptic 
ulcer, and this may be the explanation for 
their ulcer disease. There is no evidence 
that this thesis is correct, but it is worth 
consideration. 

Possible interrelationships between the 
vagal, antral and intestinal phases are at 
present receiving a great deal of study. It is 
by no means clear how significant these 
interrelationships may be, or whether they 
exist as a physiological mechanism. It is 
important, however, to recognize that one 
phase may have a significant influence on 
remaining phases, and this might be modi- 
fied by the presence or absence of vagal 
innervation. 

After loss of one source of gastric stimu- 
lation, is there a tendency for the remaining 
mechanisms to become overactive and so 
restore acid secretion to the original level? 
There has been some suggestion that vago- 
tomy in dogs reduces acid secretion only 
temporarily, but these experiments were 
done at a time when the vagotomy might 
have been incomplete.?® Dragstedt has 
followed up dogs with vagally innervated 
pouches for a five year period after removal 
of the antrum, and there has not been any 
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tendency for pouch secretion to increas: 
with the passage of time. One interestin;; 
observation reported by both Dragstedt*’ 
and Harkins*! has been that the acid outpu: 
of a gastric pouch increased markedly afte 
vagotomy of the main pouch, This has beei: 
termed “the paradoxical effect of vago- 
tomy”, and its mechanism appears to b» 
due to the lowering of gastric acidity in 
the region of the antrum by vagotomy. Cer. 
tainly this effect is secondary to hyper- 
function of the antrum, for it does no 
occur if the antrum has been previously 
removed. Whether or not this antral hyper 
function can be eliminated by gastroenter 
ostomy is still debatable. 

There is no evidence that the release oi 
gastrin potentiates secretion of vagal origin 
but there is some evidence that vagal im 
pulses can result in gastrin production by 
the antrum. Uvnas'* and more recently 
Dragstedt*? have demonstrated that vagal 
stimulation of the innervated antrum does 
result in gastrin production, probably sec- 
cndary to antral peristalsis. No evidence of 
this interrelationship was found by Gouws,?' 
and it is possible that the secretion which 
resulted was via the intestinal phase, rather 
than antral in origin. 

It is well established that vagal innerva- 
tion is not necessary for gastrin production 
under experimental conditions, but the 
latter might be greater under physiological 
conditions if the antrum was innervated. 

The evidence that active inhibition of — 
acid production by the antrum is more effec- 
tive if the antrum is vagally innervated has 
been referred to previously, This question 
is by no means settled, but it has an im- 
portant bearing on the theoretical differ- 
ences between the Wangensteen I (seg- 
mental) and the Wangensteen II (tubular ). 
Wangensteen first utilized the segmental 
type of resection to reduce the parietal cell 
mass, and later developed tubular resection. 
which accomplishes the same purpose with- 
out division of the vagi. Technically, seg- 
mental is a pie-shaped resection proximal! 
to the antrum, which includes a short seg- 
ment of the lesser and a long segment of 
the greater curvature. The vagus branches 
to the antrum and the remainder of the 
gastrointestinal tract are divided. In a 
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t:bular type the lesser curve with the vagal 
tranches is preserved. In practice he has 
found a higher ulcer recurrence rate follow- 
ig tubular, but this is technically a more 
‘ ifficult operation and the extent of resec- 
ion might have been less in this series. 

The source of gastrin and an inhibitor 
: ibstance, if present, has not been deter- 

\ined, nor has the mechanism for its release 
een confidently defined. There is consider- 
‘ble evidence that these substances might 
rise deep to the mucous membrane, be- 
‘ause the response to the stimulation of acid 
; roduction by distension and by the pres- 
«nce of food in the antrum can be blocked 

y topigal application either of cocaine or 
‘f atropine. The experiments of Uvnas sug- 
sest that these topical agents will also 
lock secretion of vagal origin, but Drag- 
‘tedt was unable to confirm this. Both 
‘ragstedt** and Harkins**;** have con- 
cjueted experiments in which the superficial 
und deep intrinsic nerve plexuses of the 
antral wall have been interfered with, with 
results that are not yet conclusive. The 
results of their experiments can be inter- 
preted in a number of ways, one of which 
is the suggestion that gastrin is produced 
in one portion of the antrum and the inhi- 
bitor substance in a second area. From a 
practical point of view, it is possible that 
we will be able to retain the antrum sur- 
gically and destroy its gastrin-producing 
potential without interfering with its ability 
to inhibit gastric acid production. The prac- 
tical application of these possibilities is 
still very much in the future, and may not 
materialize. 

This brief summary of antral physiology 
gives some indication of its present com- 
plexities and unanswered questions. As is 
so often the case the mechanism has been 
shown to be complex rather than simple. 
From the viewpoint of the surgeon operat- 
ing on duodenal ulcer, the antrum might be 
worth retaining as a useful physiological 
mechanism for the control of acid secretion. 
It cannot be stated at this time, however, 
that the antrum should be retained, because 
it is not known whether these mechanisms 
exist in the human and at what pH they 
operate. The answers to these questions will 
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undoubtedly be forthcoming within the 
next decade, and until then the surgical 
procedures for duodenal ulcer used at pres- 
ent should not be discontinued. On one 
point we can be quite dogmatic—a_ pro- 
cedure by which the antrum is left in 
contact with alkaline secretion, thus mark- 
edly stimulating gastric and acid produc- 
tion, should never be used. 


SUMMARY 


This paper is a summary of the present 
status of knowledge about the antrum; 
further consolidation of the material is not 
practicable. 
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RESUME 


L’auteur nous offre une synthése des travaux 
les plus récents sur la physiologie de l’antre gas- 
trique. Dans |’état présent de la question plusieurs 
problémes demeurent encore insolubles, cependant 
il ressort de cette accumulation de données expé- 
rimentales et cliniques que la région antrale 
sécréte une humeur, la gastrine, qui provoque la 
sécrétion d’acide par les cellules pariétales. Le fait 
a été constaté et définitivement prouvé, mais 
puisque cette substance n’a jamais été isolée ou 
identifiée, on ne peut encore parler d’hormone 
mais seulement |’ “agent humoral”. L’antre com- 
prend 25% de la masse gastrique et sécréte un 
mucus alcalin. I] est stimulé par sa distension ou 
par le contact avec sa muqueuse d’aliments rela- 
tivement alcalins. L’instillation d’une substance 
acide dans l’estomac tend a retarder la sécrétion 
acide de lestomac au lieu de la stimuler. Lorsque 
lantre est greffé sur le célon ou sur le duodénum 
on observe une forte stimulation de la sécrétion 
de la poche gastrique. 

L’existence d’un inhibiteur provenant de |’antre 
semble probable sans toutefois avoir été démontrée. 
Cette substance dépendrait, pour sa sécrétion, de 
lintégrité des fibres antrales du vague, mais la 
question n’a pas encore recu de réponse deéfinitive. 
Au point de vue chirurgical les opinions sont 
divisées entre ceux qui enlévent l’antre en croyant 
qu il est avant tout un mécanisme de stimulation 
de sucs gastriques acides, et ceux qui le laissent 
en place sous prétexte que dans un milieu acide il 
ne stimulera pas davantage la sécrétion d’acide, 
mais qu’au contraire il sécréte un mucus alcalin, 
peut freiner la surproduction de sucs acides et 
seconder le pylore de maniére physiologique dans 
lévacuation gastrique. 
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CASE REPORTS 


CHONDROSARCOME DU BRAS 
GUERISON (?) APRES EVOLUTION DE 17 ANS 


ARMAND GENEST, M.D., D.D.S.,° et ROGER GAREAU, M.D.,+ Montréal 


‘ ME L.C., 64 ans, nous est référée pour 
\ ie tumeur du bras droit, évoluant depuis 
_" ans. La masse est énorme, plus grosse 
( rune téte adulte (Fig. 1). 


La patiente raconte histoire suivante: il y a 
1’ ans, lors d’un accouchement, elle recut une 
i ection prés de lépaule. Un petit nodule per- 
s ita, qui,grossit lentement au cours des années 
ivantes. Cinq ans plus tard, cette masse l’in- 
iiétant, elle consulta un médecin qui la dirigea 
wns un hopital de la métropole. Durant cette 
spitalisation, des radiographies du__ bras 
(*ig. 2) et du thorax ainsi qu'une biopsie éta- 
bLiirent un diagnostic certain de chondrosarcome. 
Avec insistance, la désarticulation du membre 
fut proposée a la patiente, alors 4gée de 52 ans. 
On lui aurait méme représenté qu'elle ne sur- 
vivrait pas au-dela de six mois sans cette inter- 
vention. Ne pouvant parvenir a se résigner, la 
patiente refusa de se soumettre a la chirurgie et 
quitta l’hépital. 

C’est 12 ans plus tard que la patiente nous 
arrive. Deux faits saillants nous frappent: un 
trés bon état général et une énorme masse au 
bras droit. La tumeur est toute latérale et semble 
pendre de l’épaule. Elle présente un pdle in- 
férieur arrondi et ulcéré ot trois hémorragies 
importantes sont survenues récemment. La 
masse est si encombrante que le membre est 
devenu impotent. Des cultures prélevées dans 
immense cratére nécrotique et nauséabond ont 
démontré la présence de trois organismes re- 
doutables: un entérocoque, un Pseudomonas 
wruginosa et un Klebsiella pneumoniae. Quel- 
ques biopsies faites au méme site ont finalement 
permis un histodiagnostic de tumeur maligne 
d'origine mésenchymateuse. De nombreux clichés 
radiographiques du bras, sous diverses_ inci- 
dences, ont révélé une néoformation arbores- 
cente, 4 point de départ huméral et de densité 
comparable a celle du cartilage, permettant d’af- 
firmer qu'il s’agissait d’un chondrosarcome. Les 
films pulmonaire et médiastinal étaient normaux. 

Pour les raisons énoncées plus loin, il nous 
semblait possible d’enlever cette tumeur en con- 
servant le membre intact. Cependant il était 
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°*Chef, section de Chirurgie Plastique, Hétel-Dieu 
d= Montréal. 
* °athologiste, Hétel-Dieu de Montréal. 


convenable de chercher l’avis des orthopédistes 
plus versés dans ce chapitre de la pathologie. 
Leur opinion ne laissait aucune alternative et 
répétait celle énoncée ailleurs 12 ans auparavant. 
Devant ce probléme il nous restait le seul espoir 
de présenter le cas 4 la Clinique des Tumeurs 
ot la discussion fut ardue. D’un cété les ortho- 
pédistes dirigeaient les partisans de la désarticu- 
lation et de Yautre, nous présentions nos argu- 
ments en faveur de l’exérése locale radicale avec 
préservation du membre et de ses fonctions. 
Notre jugement chirurgical reposait sur les 
motifs suivants: la durée de l’évolution en face 
d’un bon état général; l’'absence de métastases 
cliniques et radiologiques, et la conservation in- 
tacte de la motricité et de la sensibilité jusqu’au 
bout des doigts. I] nous a paru indéniable 
qu'une tumeur aussi volumineuse, évoluant de- 
puis tant d’années, ne pouvait pas étre du type 
infiltrant; mais bien au contraire, nous pensions 
voir une tumeur qui avait 7zrossi lentement en 
refoulant les structures environnantes. Par con- 
séquent, cette néoplasie devait étre encapsulée, 
ce qui expliquait que les muscles, les nerfs et 
les vaisseaux du membre étaient demeurés in- 
demnes. I] nous semblait donc possible de la 
circonscrire chirurgicalement sans léser les struc- 
tures vitales du membre. 


L’exérése radicale locale fut pratiquée en mars 
1957. Nous nous proposions une hémi-section 
longitudinale de Phumérus, mais au premier trait 
d’ostéotome, la mince diaphyse cassa d'un 
travers 4 l'autre. L’humérus fut donc réséqué 
complétement sur une longueur de 8 cm., en 
continuité avec la masse tumorale. I] importe de 
noter que cette résection osseuse fut entiére, y 
compris le périoste. D’ailleurs, aucun décolleur 
ne fut employé. 

Confiant dans notre routine de préparation 
cutanée par une émulsion d’hexachlorophéne en 
applications répétées (Tlulcére ayant été scellé 
au collodion la veille de Tlopération), nous 
n’avons pas craint d’utiliser une plaque de vital- 
lium pour conserver l’espace huméral, en at- 
tendant une greffe osseuse élective quelques 
mois plus tard. La plus longue plaque métal- 
lique 4 notre disposition mesurait 15 cm. Aprés 
enfoncement d'une extrémité de la prothése dans 
la téte humérale, il fut possible de fixer lex- 
trémité distale par une seule vis. La résection 
radicale de cette masse nous avait laissé devant 
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Fig. 1 


un important déficit cutané. Ce fut Toccasion 
unique d’exonérer la chirurgie plastique d’ac- 
caparement ambitieux. Heureusement, notre 
métier de tailleur cutané réussit a perfection: 
guérison per primam. L’immobilisation platrée 
ne fut pas employée. La patiente, explicitement 
avisée de ne pas utiliser son bras, retourna chez- 
elle avec une écharpe de Maillard. 

Six mois plus tard, pour des raisons incon- 
trdlables, la greffe osseuse n’avait pas encore 
été pratiquée. La patiente fut convoquée pour 
examen et ce fut une surprise de constater une 
bonne fonction de son membre. Elle avoua avoir 
graduellement fait usage de son bras au point 
de sen servir comme d'un bras normal. Des 





Fig. 2 


radiographies de contrdle montrérent une évolu 
tion renversante des fragments de lhumérus. 
La régénération osseuse (Fig. 3) s’était faite 
le long de la plaque de vitallium a partir des 
deux fragments huméraux séparés par un espace 
de 8 cm. Le dernier contréle radiologique du 
bras et des poumons a été pratiqué huit mois 
aprés lintervention. Notre patiente se porte tou- 
jours aussi bien (Fig. 4) deux ans apreés le traite- 
ment chirurgical. 


Anatomie pathologique 

Le spécimen réséqué pése 3850 g. A son 
pole inférieur, on remarque une zone nécrotique 
de 14 cm. de diamétre en surface et de 4 cm. 





Fig. 4 








April 1959 


de profondeur. En avant, en arriére et du cété 
ex'erne, la piéce est recouverte par la peau. Du 
cc é interne, elle est limitée en partie par la 
li; ne de résection chirurgicale et en partie par 
la peau. Une coupe longitudinale passant par la 
z ie ulcérée montre la tumeur qui se compose 
d trois nodules superposés dont les deux supé- 
ri urs, bien délimités sur une certaine partie de 
le ir circonférence, mesurent chacun 6 cm. de 
d métre (Fig 5). Ils confluent par certains 
p ints et donnent naissance au troisiéme, plus 
|: ge, mal délimité situé a la partie distale de 
|, tumeur, en grande partie nécrotique et qui 
s Icére a la peau. 

L’humérus mesure 8 cm. de longueur. La 
tt neur s’ossifie 4 son contact tout en ménageant 
e tre les travées ossifiées des logettes remplies 
d_ substance colloide. Ces logettes se retrouvent 
toute la surface de section de la tumeur. 
FE les sont habituellement creusées dans du tissu 
nou. 


n” 


Au microscope, la tumeur se compose essen- 
tillement de tissu cartilagineux. D’abord jeune 
€: myxomateux, il comporte une substance fonda- 
mentale plus ou moins liquide muci-carminophile 
dans laquelle nagent des cellules mésenchyma- 
teuses étoilées. Par la suite, ces cellules s’arron- 
dissent, s’entourent d’un espace clair, typique 
des chondrocytes, pendant que la substance 
fondamentale se transforme en chondrine colo- 
rable par le safran (Fig. 6). Le cartilage néo- 
formé est découpé en ilots par des travées con- 
jonctives vascularisées qui font office de péri- 
chondre, dont les fibroblastes atypiques se mul- 
tiplient par mitose et donnent a certaines régions 
de la tumeur un aspect fibrosarcomateux. Aux 
points de tangence de la masse tumorale avec 
lhumérus, le périoste réagit, se ramifie et va 
ossifier le cartilage tumoral. A ce niveau, la 
moélle humérale prend un aspect cicatriciel. Elle 
est découpée par des travées d’os spongieux 
reliées 4 l’os lamellaire de la corticale osseuse. 

Considérée du point de vue histologique, cette 
tumeur remplit les critéres de Lichtenstein? pour 
les chondrosarcomes et qui sont: (1) la pré- 
sence de plusieurs cellules 4 gros noyaux; (2) 
la présence de cellules binucléées 4 gros noyaux; 
(3) la présence de cellules cartilagineuses gé- 
antes, mononucléées 4 gros noyaux multinucléées 
a noyaux chargés de chromatine grossiére. 


Un diagnostic de chondrosarcome a donc été 
porté sur cette tumeur. 


DiscussION ANATOMO-PATHOLOGIQUE 


Il ressort de examen macroscopique et 
microscopique de cette tumeur quelle est 
de nature cartilagineuse. Elle posséde des 
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criteres de malignité—noyaux irréguliers, 
volumineux, cellules binucléées, zones de 
nécrose, etc,—qui la font classer parmi les 
chondrosarcomes. Les professeurs Pierre 
Masson® et Arthur Purdy Stout® a qui les 
coupes ont été montrées sont d ailleurs 
daccord sur ce point. Composée de tissu 
myxomateux qui se différencie graduelle- 
ment en cartilage pour se calcifier ensuite 
et parfois s‘ossifier, elle ressemble par cer- 
tains points au mésenchymome malin, II 
lui manque cependant une autre compo- 
sante néoplasique maligne d’origine mésen- 
chymateuse: léiomyosarcome, rhabdomyo- 
sarcome, réticulosarcome ou autre,‘ pour 
motiver le diagnostic de mésenchymome 
malin, car il y faut au moins deux tissus 
cancéreux d’origine mésenchymateuse, ex- 
ception faite du tissu fibrosarcomateux. 
Quant au point de départ de ce chondro- 
sarcome, il est difficile 4 établir. L’humérus 
doit étre éliminé comme lieu dorigine car 
si cela était, il serait considérablement dé- 
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formé et partiellement détruit. Les radio- 
graphies nous prouvent que le profil osseux 
est assez bien conservé en dépit de la ré- 
action périostée. 

Le chondrosarcome des tissus mous est 
trés rare surtout au membre supérieur.’ I] 
se développe généralement dans le muscle 
prés d'une articulation qu'il peut envahir 
par la suite. Sa croissance est généralement 
rapide. Sauf exception, il n’envahit pas los. 
I] peut récidiver aprés exérése chirurgicale 
mais n’a pas tendance a donner de métas- 
tases, C'est peut-étre dans cette catégorie 
que se place cette tumeur mais il faut ad- 
mettre que |’évolution ne semble pas favo- 
riser cette hypothése. 


Le chondrosarcome dévelopé sur exos- 
tose ostéo-cartilagineuse est rare.* I] croit 
lentement et peut atteindre des dimensions 
énormes sans donner de métastases, Aprés 
exérése chirurgicale, i] peut récidiver locale- 
ment mais n'a pas tendance a donner de 
métastases. De plus, la cancérisation du 
revétement cartilagineux de _ Tlextrémité 
distale des exostoses se fait 4 Age adulte 
parfois avancé. Cette hypothése semble 
donc valable pour expliquer l’origine de ce 
chondrosarcome. Malheureusement, aucune 
radiographie humérale antérieure au dé- 
veloppement de la tumeur ne vient con- 
firmer la présence d’une exostose dans la 
région. 


RESUME 


Nous avons rapporté un cas de chondro- 
sarcome humeéral dont les débuts remontent 
a 17 ans. Aprés cing années d’évolution, la 
patiente fut hospitalisée ailleurs et un dia- 
gnostic précis avait été posé. La patiente 
refusa alors de subir la désarticulation du 
membre et quitta lhépital. Aprés 12 ans, 
son état général est trés bon mais la tumeur 
est devenue énorme. Elle est réséquée lo- 
calement et radicalement y compris 8 cm. 
de ’humérus avec périoste. Une plaque de 
vitallium est utilisée dans un but temporaire 
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pour conserver la longueur humérale. Un» 
greffe osseuse était projetée mais ne ft 
pas pratiquée. La régénération humérale i 
été trouvée pour le moins suprenante, ayar t 
réalisé la continuité osseuse tout le long d> 
la plaque métallique. La fonction du bres 
est normale et l'état général aussi bon deu< 
ans aprés l’intervention. 
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SUMMARY 


We have reported a case of chondrosarcoma 
of the humerus. A 64 year old woman presented 
with a large tumour mass of the right shoulder. 
A small lump had first been noticed 17 years 
before. A diagnosis of chondrosarcoma was first 
established 12 years ago when the patient was hos- 
pitalized elsewhere, but she had refused _treat- 
ment and left the hospital. In March 1957, she 
was referred to us with a huge tumour mass of 
the right shoulder. Her general condition was 
excellent. 

The case was discussed before the Tumour 
Clinic of Hotel-Dieu hospital. The orthopzdists 
favoured disarticulation of the limb, while we pro- 
posed a local radical resection for the following 
reasons: the patient’s general condition had been 
good while the tumour had been growing for 17 


years; there were no demonstrable metastases; and - 


the patient had normal function and sensory per- 
ception down to the fingertips. 

The mass weighing nearly 10 Ib. was resected 
along with overlying skin, deltoid muscle and § 
cm. of humerus, including periosteum. A vitallium 
bar was inserted as a space retainer, in the ex- 
pectation that a bone graft would be necessary in 
a few months. Some six months later, as the 


patient had not reported back, she was reached 
for follow-up examination. It was astonishing to 
find that she was using her limb as normally as 
anybody. Radiographs showed complete regenera- 
tion of bone along the metallic plaque. Her general 
condition, two years postoperatively, is still as 
good as ever. 
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ABDOMINAL ACTINOMYCOSIS—REPORT OF AN UNUSUAL CASE 
AND REVIEW OF LITERATURE ON ANTIBIOTIC THERAPY*® 


G. R. DAVIES, M.D., and R. B. LYNN, F.R.C.S.,+ Saskatoon, Sask. 


BDOMINAL ACTINOMYCOsIS usually occurs 
1 relation to the ileocecal region. The 
ingus is frequently an inhabitant of the 
1outh and feces of healthy individuals, 

id an actinomycotic abscess develops in 

1e peritoneal cavity only after some breach 

f continuity of the bowel wall permits 
gress of the organism. It is generally con- 
eded that the most usual source is the 
.cutely inflamed or perforated appendix. 
mitage and Smith’ found this to be so 

1 only two of their nine patients; how- 
‘ver, Putman and his colleagues‘ out of 
22 case reports found the relationship 
to exist in 88. In 15 patients, abdominal 
«ctinomycosis complicated a variety of per- 
ferating lesions throughout the gastro- 
intestinal tract, only one of which was the 
result of perforation by spicules of bone. 
This abscess involved the spleen and gastro- 
splenic ligament long after the bone had 
passed through the stomach wall. In our 
patient, a paracolic abscess developed in 
relation to the descending colon after per- 
foration by a 1.5 cm. x 1 mm. spicule of 
long bone. All too frequently, at the time 
of diagnosis, the disease has advanced to 
the stage of multiloculated abscess with 
internal and external fistulae. Our patient 
was fortunate in this regard but there were 
indications at operation that the transverse 
colon, at least, would soon have been drawn 
into the process. 

The preoperative diagnosis is often 
that of malignancy; this occurred in eight 
patients in Putman’s series, and on each 
occasion the correct diagnosis could only 
be obtained by biopsy. A malignant tumour 
was a distinct possibility in our patient pre- 
operatively, and the gross appearance at 
operation was even more suggestive. The 
finding of a liver nodule bearing some re- 
semblance to a metastasis inspired only 
pessimism until this nodule was excised and 


°From the Department of Surgery, University 


Hospital, Saskatoon, Saskatchewan. 
‘Present address—Department of Surgery, Kings- 
on General Hospital, Kingston, Ontario. 


submitted to frozen section, It was found 
to be a hyperplastic liver nodule. 

Sherry, Macdonald and Anderson® have 
recently reported two cases in which a 
solitary liver nodule obscured the true 
situation. Such a nodule, variously known 
as a solitary liver nodule, solitary hyper- 
plastic nodule, focal cirrhosis, adenoma, 
benign hepatoma and hamartoma, is most 
commonly solitary, although rarely two or 
three may be found. They vary from a few 
millimetres to several centimetres in 
diameter. They do not possess a true cap- 
sule yet they are clearly demarcated from 
the surrounding liver tissue. Happily, they 
often occur on the free edge of the liver, 
a feature which facilitates total excision. 
These authors point out that, in a case of 
cancer, to mistake one of these nodules 
for a metastasis may discourage the surgeon 
from performing a wide bowel resection 
for cure. Removal is further justified on the 
grounds that such a nodule may be pre- 
malignant. 


Cast REPORT 


The patient, the 41 year old wife of a 
Saskatchewan farmer, complained of soreness in 
the left flank of several weeks’ duration. The 
discomfort was aggravated by forward bending, 
straining, coughing, and prolonged or rough pal- 
pation. There was no radiation of the pain and 
it was impossible to elicit a history relating to 
food intake, bowel movement or urinary habits. 
Her menstrual history was entirely normal. She 
had lost 4 Ib. in the week before admission, 
when anxiety over her condition had resulted 
in profound anorexia. Prior to this, however, she 
had not lost weight and her appetite had been 
normal. The remainder of the functional enquiry 
was non-contributory. 

The patient was a short, slender woman, 
weighing only 84% lb. Colour, nutrition and 
hydration were satisfactory. Blood pressure, 
pulse and temperature were normal. There was 
no regional lymphadenopathy. The head and 
neck were normal, as were the breasts, the heart 
and the lungs. There was a spherical mass in 
the left flank at the level of the umbilicus. It 
was about 6 cm. in diameter and seemed to be 








slightly mobile over the posterior abdominal wall 
structures. It did not move with respiration. 
There were no other abnormalities in the ab- 
domen, and pelvic and rectal examinations were 
negative. 

The hemoglobin value was 12.3 grams per 
100 ml.; white blood cell count 10,000 with a 
normal differential; sedimentation rate 85 mm. 
in 1 hour. Urine, non-protein nitrogen and 
fasting blood sugar were normal. Chest radio- 
graph, and kidney, ureter and bladder by intra- 
venous pyelogram, were normal. The palpable 
mass could not be visualized in any of these soft 
tissue films. A barium enema showed spasm of 
the mid-descending colon in the region of the 
palpable mass. There was a very short segment 
here which did not fill well, but the mucosa 
appeared to be intact. The appearances were 
attributed to spasm or extraluminal pressure with 
displacement. 


Laparotomy was performed through a left 
paramedian incision. A mass the size of a tan- 
gerine orange was found binding the descending 
colon to the muscles of the left flank. The greater 
omentum and the transverse colon were drawn 
to the area, although the transverse colon was 
not directly involved by the disease process. 
When these structures had been displaced, the 
mass was found to be kinking and distorting the 
descending colon. At this point the remainder 
of the abdomen was explored, whereupon a 
nodule about 2 cm. in diameter was found on the 
free edge of the liver near the midline. It was 
at first thought to be a metastasis, but certain 
features militated against this. It had a reddish 
hue and a rather multilobulated configuration. It 
was softer than a metastasis and was not umbili- 
cated. Because of its size and its location on the 
free edge, it was excised in toto. Frozen sections 
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Fig. 1.—The pericolic mass has been 
bisected revealing the serosal surfac> 
of the resected segment of descendin:; 
colon. The spicule of bone has been 
removed from the centrally placed 
abscess cavity. 


showed it to be a benign liver nodule. A wedge 
was removed from the mass in the flank and 
this too was reported as benign. Consequently 
the mass and a segment of descending colon were 
resected. The specimen was examined by the 
pathologist and found to ,be a thick-walled ab- 
scess, intimately associated with the colon but 
without any apparent communication with its 
lumen (Fig. 1). Within the abscess cavity was 
a bony spicule measuring 1.5 cm. by 1 mm. 
(Fig. 2). Bowel continuity was re-established 
by end-to-end anastomosis and the abdomen was 
closed. 

The patient’s postoperative course was a diffi- 
cult one. The usual postoperative ileus was slow 
in resolving, and when finally there was evidence 
of return of peristalsis she continued to have re- 
current distension, nausea and vomiting. This 
was treated conservatively by naso-gastric suction 


and intravenous therapy. By the 15th post- ° 


operative day it was evident that she had a 
subacute bowel obstruction, which was _ not 
going to resolve with such conservative measures. 
She was therefore operated on for a second 


Metric 


Fig. 2.—Bone found within abscess cavity. 
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time. At this exploration, surprisingly dense ad- 
hesions binding the small bowel to the incision 
and to the stab wound in the left flank were 
fond, as well as many adhesions binding loops 
of small bowel together throughout almost its 
ertire length. There was no evidence of an ab- 
sc ss or peritonitis. Recovery from the second 
6} eration was satisfactory. 

The excised hepatic nodule was composed of 
proliferating hepatic tissue in which lobular ar- 
cl itecture, although distorted, was fairly well 
preserved (Figs. 3a and b). 

The pericolic mass consisted of a dense zone 
of subacute and chronic suppurative and granu- 
lo natous inflammation. Dense fibrous tissue in- 
vclved the pericolic fat and surrounded zones 
of necrosis, inflammation and suppuration. There 
w:s a heavy infiltration with polymorphonuclears, 
lymphocytes, plasma cells and macrophages. 
Small numbers of multinucleated giant cells of 
the foreign body type were also present. In 
several of these masses of inflammation, colonies 
of fungus were seen which had the appearance 
of actinomycasis. Special stains (Glynn, periodic- 
acid-Schiff, and Grocott) confirmed this and 
demonstrated narrow branching filaments to- 
gether with club-shaped processes (Fig. 4). Pus 
from the abscess cavity was examined with 
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Fig. 3.—(a) Solitary liver nodule: serosal surface 
(x4). 


Gram’s stain. Gram-positive branching filaments 
were seen. Culture, however, failed to grow 
fungus after 30 days. It was assumed that this 
was an actinomycotic abscess due to perforation 
of the wall of the descending colon by the 
spicule of bone. 

When this was discovered, the patient was 
given 5,000,000 units of crystalline penicillin 
daily. It was found most convenient to ad- 
minister this in her intravenous infusion. A few 
days later, in order to afford her maximum pro- 
tection, the dose was increased to 10,000,000 
units per day. In this way she received 134.2 
million units of penicillin over a period of 20 
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Fig. 4.—Microscopic appearance of aia aca a colony of actinomyces (x50). 


days. At this point the patient became utterly 
intolerant of needle therapy. She also insisted on 
returning home. For these reasons she was given 
aureomycin by mouth, 2 g. daily in divided 
doses initially, and after five days was discharged 
with a supply of this drug and instructed to 
take 1 g. daily in divided doses until a total 
of 39 g. of aureomycin had been received. 
Eight weeks after her second operation the 
patient was asymptomatic and there were no 
signs of disease. Her appetite was normal and 
she had gained 5 |b. in weight. There had been 


no untoward effects from the aureomycin. 


REVIEW OF RECENT LITERATURE ON 
ANTIBIOTIC THERAPY OF ABDOMINAL 
ACTINOMYCOSIS 


It is widely accepted that penicillin re- 
mains the antibiotic of choice in the treat- 
ment of actinomycosis. Its use has 
revolutionized the management of | this 
disease and has produced improvement or 
cure in some of the most advanced and 
obstinate cases. Parenteral administration 
in the usually recommended dose, 6 to 
8,000,000 units daily, presented problems 
in our patient which inspired us to review a 


few of the recent papers on the use of oral | 


antibiotics of the broad spectrum type. 
None of these have yet received clinical 
study comparable to that afforded peni- 
cillin. There are indications, however, that 
some may be equally effective. Oral prep- 
arations of penicillin do not appear to have 


been investigated with regard to actino- ' 


mycosis. 

Putman, Dockerty and Waugh‘ felt that 
radiation, arsenicals, potassium iodide, gold 
salts, etc., had obtained 16% cure rate in 
75 cases, The use of sulfonamides raise 
this to 38.7% in 13 cases. Penicillin in doses 
of 500,000 to 1,200,000 units daily for four 


to six weeks resulted in cure or improve- | 


ment in 95.6% of 24 cases. These observers 
reviewed 35 case reports from the literatur > 
in which the patients had been treate| 
with penicillin. Among this group, cure wa; 
obtained in 23, improvement in eight an:| 
failure in four instances. This represents 1 
cure or improvement rate of 88.9%. 


Conant and co-authors,? recommend 
to 8,000,000 units penicillin daily togethe: 


with sulfadiazine and potassium iodide. | 
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| Censidering Putman’s results, perhaps doses 
| in 
je 
he 


excess of 1,000,000 units daily need be 
ployed only in selected patients i.e. with 
ensive, long standing disease, or those 
: nibiting relative drug resistance. Garrod® 
3 studied the influence of penicillin on 


= 


| winy strains. Although initial in vitro re- 
| si tance is rare, sensitivity may decrease in 
_ u successfully treated cases. In such in- 


si nces another drug may be preferable to 
it sreasing the dose of penicillin. 

According to the results of Garrod’s in 
t ro studies on 12 strains, terramycin 
uuld appear to be the drug of choice, in 
p ace of penicillin, Chloramphenicol 
( chloromycetin) was effective in a slightly 
h ther concentration, aureomycin in a 
h zher concentration yet, and streptomycin 
\ 1s least effective. He points out, however, 
that while terramycin and chloramphenicol 
aic both stable, aureomycin is quite un- 
stble under the laboratory conditions 
necessary for the successful growth of ac- 
tinomycosis. That these results are an in- 
accurate assessment of aureomycin is fur- 
ther suggested by the clinical successes re- 
ported. Seligman’ reported one personal 
case and reviewed 11 others from the litera- 
ture, all of which had been treated with 
aureomycin with outstanding results. 

Streptomycin too may be more useful 
than the in vitro studies would indicate. 
Here again the environment which is op- 
timal for the growth of actinomycosis is un- 
suitable for the activity of streptomycin. 
Armitage and Smith' report a patient who 
failed to respond to “adequate penicillin” 
until 14 g. of streptomycin had also been 
administered. Although it may not be the 
drug of choice to be used singly, strepto- 
mycin may be useful in combination with 
penicillin in clinically resistant cases. 


a 
= 


= 


. 


Strauss and his colleagues’ reported in 
vitro observations on three strains of Ac- 
tinomyces bovis, and found marked varia- 
tion in their sensitivity. They concluded 
that chloramphenicol was superior to peni- 
cillin. Next to these came streptomycin and 
lastly aureomycin. Garrod® points out that 
their methods may well invalidate some of 
their observations. Both of these authorities 
recommend in vitro studies as a guide to 
therapy. It is indeed regrettable that we 
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were unable to obtain a culture and to de- 
termine its sensitivity in our case. 

Of the broad-spectrum antibiotics, aureo- 
mycin appears to have received more at- 
tention clinically than either chlorampheni- 
col or terramycin and has proven its worth. 
This, plus the fact that in vitro they are 
similar in their effectiveness, led us to 
choose aureomycin as an alternative to 
penicillin. This particular case is probably 
not a worthy test of aureomycin because 
the condition was diagnosed early, the mass 
extirpated, and furthermore, 134,000,000 
units of penicillin had already been ad- 
ministered when the aureomycin was 
begun. 

Judging by the dosages which appear in 
the literature, it is evident that each case 
must receive individual consideration. 
Seligman’ suggests that abdominal actino- 
mycosis will require a larger dose of aureo- 
mycin than will the cervicofacial variety. 
The extent of the disease and its response 
to previous therapy must be taken into 
account. Whatever antibiotic is chosen, it 
must be administered in doses larger than 
usual and be continued for 6 to 12 weeks. 
During this time the patient must be ob- 
served for signs of toxicity. If relapse occurs 
weeks or even months after an apparently 
successful course of theravy, one is justified 
in repeating the course using the same anti- 
biotic. Cultures should be obtained when- 
ever possible and the sensitivity deter- 
mined. If the second course should produce 
unsatisfactory results, these sensitivity tests 
can serve to guide the clinician in his choice 
of another drug. Considering the serious- 
ness and chronicity of actinomycosis, treat- 
ment with two or more antibiotics may be 
indicated in advanced or clinically resistant 
cases. Putman and co-workers‘ feel that 
iodides and irradiation are “probably out- 
moded”. 

Successful treatment frequently requires 
more than antibiotics. The patient’s general 
condition may deteriorate in the course of 
this disease. Negative nitrogen balance, 
wasting and anemia must be prevented or 
adequately treated using an appropriate 
diet, vitamins and even intravenous in- 
fusions of whole blood. Finally, the surgeon 
has not been disenfranchised by the anti- 
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biotics, and judicious surgery still plays an 
important role in the management of ab- 
dominal actinomycosis. 


SUMMARY 


An early case of abdominal actinomycosis 
has been described. It presented several 
unusual features, namely: 


1. The location of the abscess in relation 
to the descending colon. 


2. The fact that it occurred as a result 
of perforation of the colon by a spicule 
of bone. 


3. The similarity of the lesion to a malig- 
nant tumour. 


4. The presence of a solitary liver nodule 
(focal cirrhosis) resembling a metastasis. 


Hyperplastic liver nodule is commented 
on briefly, and references are made to two 
similar reports in the literature. Solitary 
liver nodules should be excised and ex- 
amined by frozen section or a_ benign 
nodule may be mistaken for a metastasis. 


The antibiotic therapy of abdominal ac- 
tinomycosis is discussed, and a limited re- 
view of recent literature concerning broad 
spectrum drugs is offered. 
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RESUME 


L’actinomycose abdominale se rencontre gé.1é¢- 
ralement dans la région iléo-cecale. Le z m- 
pignon est un héte fréquent de la cavité buccale 
et des selles chez les individus normaux; son pas- 
sage dans la cavité péritonéale nécessite une per- 
foration de la paroi intestinale. Un abcés apparait 
alors, qui peut donner naissance a des fistules 
externes et internes des plus compliquées. Du 
point de vue diagnostic, l’affection est souvent 
confondue avec une tumeur maligne, d’autant plus 
que des localisations hépatiques ne sont pas rares. 

Les auteurs rapportent un cas qui leur est 
personnel. Il s’agit d’une malade de 41 ans souf- 
frant depuis plusieurs semaines de douleur dans 
le coté gauche du ventre, sans irradiation. Les 
antécédents ne comportaient rien d’anormal et 
examen physique ne révélait rien de patholo- 
gique dans les différents systémes. A hauteur de 
lombilic, dans le flanc gauche, existait une masse 
de 6 cm. de diamétre, légérement mobile sur le 
plan de la paroi postérieure, invisible sur une 
radiographie 4 vide. Un lavement baryté 
de mettre en évidence un spasme du célon descen- 
dant, dans la partie moyenne, a hauteur de la 
masse palpée. 

Une laparotomie fut pratiquée: la masse, de la 
taille d’une mandarine reliait le colon descendant 
aux muscles du flanc gauche. On procéda a une 
excision de cette masse ainsi qu’a une résection 
colique partielle avec anastomose bout a bout. A 
la révision, un nodule hépatique de 2 cm. de dia- 
métre fut enlevé. 


L’examen anatomo-pathologique montra une 
masse formée de tissu inflammatoire granulomateux 
avec des_ infiltrats polymorpholymphocytaires, 
plasmocytaires et macrophagiques; dans ces in- 
filtrats des colonies de champignons étaient vi- | 
sibles. Le nodule hépatique était simplement 
constitué de tissu hépatique en prolifération. 

Les suites post-opératoires furent compliquées: 
un état diléus se prolongeant durant une quin- 
zaine de jours nécessita une seconde intervention: 
des brides d’adhérences enserrant le célon et des 
anses gréles furent levées. Les suites de la seconde 
opération furent trés satisfaisantes. 

Une revue de la littérature actuelle, plus spéciale- 
ment au point de vue de la thérapeutique anti- 
biotique, termine cet article. 
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STRANGULATED ADNEXA IN INFANTILE HERNIA® 


L. S. A. BOOTHROYD, M.B., F.R.C.S., F.R.C.S.[C] and F. J. D. SPOHN, M.D., M.C.G.P., 
Vancouver, B.C. 


JE PRESENCE of uterine adnexa in the 


-inzuinal hernia of an infant female is not 


unusual, but strangulation in such circum- 
s ances is rare. Such a case occurred in our 
| actice and is reported here together with 
& summary of the facts obtained from the 
|:terature. Two major series have been ana- 
l:zed and it is interesting to note the de- 
gree of agreement between these and our 
small series. 

The canal of Niick normally obliterates 
at eight months of intrauterine life, and 
the ovary remains an abdominal organ until 
its descent into the developing pelvic 
cavity after the age of one." * > In newborn 
infants the distance between the middle of 
the Fallopian tube and the internal in- 
guinal ring is about 14 mm.’ These facts 
account for the frequency with which the 
adnexa present in infantile herniz. They 
occur nine times more commonly in in- 
guinal than in femoral herniz, and in the 
latter the ovary is seldom accompanied by 
the tube, in contrast with inguinal herniz.* 
Ten per cent of all inguinal hernize occur in 
females, and of these 12% are in girls 
under two years of age. A simple statistical 
“tree” illustrates the facts ( Fig. 1). 

Wakeley’s ten-year series (1919-29) and 
the ten-year series of Wiley and Chavez 
(1946-56) qualify the figures quoted in the 
table; in each, right inguinal hernia was 
twice as common as left inguinal hernia. 
In the latter series the mesosalpinx was 
present as a sliding component of the sac 
in 12 out of 52 infantile cases. Out of 
Wakeley’s 25 collected cases only one had 
strangulated and out of Wiley’s series of 
52 cases none was strangulated. Strangula- 
tion of adnexa in the hernial sac appears 
therefore to be a rare complication. 

In the North Vancouver General Hospital 
(averaging 100 beds) between the years 
1948 and 1958, 34 operations were per- 
formed for inguinal herniz on infants be- 
low the age of two years. Of these hernie 


*From the North Vancouver General Hospital, 
3ritish Columbia. 


Common Low —— Herniae 


cannes 90% Femoral 10% 


Males 90% 7 10% 


a ee 


Adults 88% —— 12% 


Other viscera 65% — 35% 


Non strangulated 97% Strangulated 3% 
Fig. 1. 


only three were in females and two of these 
contained uterine adnexa. In all, there were 
five times as many right-sided as left-sided 
herniz. 

In infants the ovary is painless, unless 
strangulation has supervened, and presents 
as a rounded, non-tender swelling. In adults 
the ovary is hypersensitive.* 

The treatment is to perform a herniotomy 
after the age of one, unless complications 
force earlier surgery. We agree with the 
present trend which disapproves of ex- 
ploration of the clinically unaffected op- 
posite groin. It is well to beware of the 
mesosalpinx, which forms part of the wall 
of the sac in one-fifth of the cases. 


Case REPORT 


G.L. was six weeks old at the time of ad- 
mission, on December 21, 1957, to the North 
Vancouver General Hospital. There had been 
no birth trauma and she had been healthy until 
December 18, 1957, when she presented with 
a reducible left inguinal hernia for which a wool 
truss was provided. On December 21, 1957, the 
hernia became irreducible. 

On admission, the lump in the left groin felt 
tense and tender and there was no impulse on 
straining. It was sausage-shaped and had many 
of the features of a femoral hernia without the 
palpable neck. It was irreducible and failed to 
reduce under sedation with morphine and ele- 
vation in Bryant’s position with gallows traction. 

At operation on December 21, 1957, the in- 
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guinal hernial sac was found to contain the left 
ovary and tube, which were completely strangu- 
lated, having twisted through 180° on a narrow 
pedicle. The medial wall of the sac was formed 
by the left horn of a bicornuate uterus. Reduction 
of these structures proved remarkably difficult 
from the inguinal region and could only be 
achieved by an intraperitoneal approach through 
a paramedian incision and pulling the uterus 
backwards. The uterine horn was viable but the 
left adnexa had to be removed. No inguinal re- 
pair was necessary. 

The child made an uneventful recovery and 
has no evidence of recurrence ten months after 
operation. 


SUMMARY 


The ovary and tube are present in one- 
third to one-half of inguinal herniz in fe- 
male infants, but strangulation of these 
structures, which occurred in the case re- 
ported, is rare. In one-fifth the mesosalpinx 
forms part of the wall of the sac as a sliding 
hernia. Two relevant series have been re- 
viewed and a third reported, the informa- 
tion from each being largely in agreement. 


ROYAL COLLEGE OF PHYSICIANS AND 
SURGEONS OF CANADA 


To the Editor: 


On November 29, 1958, a meeting was held 
at CMA House in Toronto of representatives of 
medical organizations to discuss matters of medi- 
cal ethics. This meeting was called on the 
invitation of The Royal College of Physicians 
and Surgeons of Canada. 

The Royal College representatives reported 
on this meeting to the Council of The Royal 
College at the meeting of the Council held 
January 21, 1959. Arising out of the discussion, 
a statement relating to itinerant surgery and 
medical ethics in general was approved by the 
Council. The Council directed me to transmit to 
you this statement and indicate that the Council 
would appreciate your co-operation in publishing 
the statement in the Canadian Medical Associa- 
tion Journal and in the Canadian Journal of 
Surgery. 

“In general The Royal College of Physicians 
and Surgeons disapproves of itinerant surgery. 
It is permissible only where there is need of 
skill in the art of surgery not possessed by those 
practising in the local area. The surgeon is 
morally and perhaps legally responsible for the 
diagnosis of the condition for which he operates, 
and for the post-operative care of the patient. If 
this principle is violated in the practice of itiner- 
ant surgery it is difficult to insist on its observ- 
ance under other circumstances. 
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RESUME 


Un ovaire et une trompe sont inclus dans k 
tiers ou méme la moitié des hernies inguinales 
des bébés du sexe féminin. L’étranglement ce- 
pendant est rare. Les auteurs en rapportent un cas 
Une fois sur cing le mésosalpinx forme une paroi 
du sac d’une hernie par glissement. Le rappel de 
deux séries de cas ainsi que le rapport d'une 
troisieme offre des renseignements qui s accordent. 


“When the welfare of the patient makes 
necessary the employment of a visiting surgeon 
rather than one resident in the area the arrange- 
ment regarding fees should be such that there 
is no improper financial inducement to the 
referring doctor or the surgeon. 


“The Council of The Royal College declares 
its intention to continue its activities against 
unethical professional practices. When the Co!- 
lege receives information which seems to make it 
necessary to investigate the professional practices 
of a Fellow or Certified Specialist it proposes 
to do so. Should the allegations of unethical 
conduct be substantiated, the College intends to 
take action under Article VII of its By-laws. 
Should the name of the Fellow or the Certified 
Specialist be removed from the College Register. 
notification of such action will be sent to the 
local provincial licensing body and to the Di- 
rector of the Canadian Council on Hospital 
Accreditation. 

“The Council of The Royal College desires 
to express its appreciation for the support it has 
received from the Canadian Medical Association, 
the College of General Practice of Canada and 
the medical organizations in the province of On- 
tario. Council is desirous that further discussions 
may make possible the solution of these ethical 
problems which concern the profession through- 
out the country.” 


James H. Granam, F.R.C.P.[C]. 
Secretary. 
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BOOK REVIEWS 
(See also page 286) 


AT AS OF TECHNICS IN SURGERY. John L. 
} adden, New York Medical College, New York. 
‘8 pp. Illust. Appleton-Century-Crofts, Inc., 
»w York, 1958. 


om 


Sw ;ery has now become so divided into sub- 
spe ‘ialties that it is rare indeed that one author 
un 2rtakes the writing of a large volume to 
enc »mpass almost all and more of the procedures 
un 2rtaken by a general surgeon. Many surgical 
spe ialties are not touched, but this Atlas includes 
mu h, from the evacuation of a thrombosed 
he iorrhoid and appendectomy to tendon graft 
anc end-to-end splenorenal shunt. The author 
has written descriptions of standard operations 
to :o with fine illustrations drawn by Alfred 
Fei berg. Criticisms of the procedures by sixty- 
tw outstanding surgeons are added lest the 
rea ‘er get the impression that there is only one 
cor:ect technique for any major operation. 

“his Atlas is an excellent reference work for 
resi lents, occasional surgeons, fellows in surgery, 
intens, and for practising surgeons who are about 
to undertake an operation not often on his list. 
And it is well worth browsing through to see 
how one great New York surgeon performs one’s 
favourite operation. 

‘The illustrations are beautifully clear and pre- 
cise and suitable for all levels of surgical learning. 
The explanatory text, the articles on preoperative 
and postoperative care, fluid and electrolvte bal- 
ance, and anzesthesia, the comments by the 
distinguished critics are concise and well-written. 

“Atlas of Technics in Surgery” is a valuable aid 
in the almost impossible task of teaching surgery. 


TREATMENT OF CANCER AND ALLIED DIS. 
EASES. Vol. 1. Principles of Treatment. Edited 
bv George T. Pack and Irving M. Ariel. 646 pp. 
Mlust. 2nd ed. Paul B. Hoeber. Inc., Medical 
Book Department of Harper & Brothers, New 
York, 1958. $22.50. 


The new edition of the classical work by Pack 
and Ariel is now available after an interval of 
18 years. It is not surprising, therefore, that this 
volume is virtually a new book. The writing is 
catholic in style and the subject matter ranges 
from the organization of cancer programs through 
diagnosis and pathology to aspects of treatment 
by surgical, radiation and chemotherapeutic 
methods, ending on the very sound note of the 
methods used in reporting results of cancer treat- 
ment. The book is lavishly illustrated with radio- 

graphs, charts and photographs many of which 
are well known. (Figure 20-10 would be much 
more valuable if it were the right way up.) 


It is difficult to be sure for whom this volume 
was prepared, for although the title is “Principles 
of Treatment” remarkably few principles are 
enunciated. On the other hand, there is a wealth 
of «'etailed information, particularly in Chapters 
13 ‘9 30 dealing with radiotherapy. 
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In the chapters on irradiation, the advances 
in physics during and since the war are embodied 
in the emphasis on supervoltage irradiation and 
the use of artificial radioisotopes. Each eminent 
authority has written a lucid and valuable chap- 
ter on his own field. The introductory chapters 
on irradiation covering the physical basis, the 
pathological response and the biological effects 
are an excellent summary of the present position. 
It is refreshing to see in print the statement that 
“three months after irradiation tumour cells may 
be found to look viable under the microscope, 
and yet the turour subsequently disappears and 
the patient remains well for years.” In the past, 
too often the histologist’s comment that “the 
tumour has not been sterilized” has led to early 
and unnecessary surgical intervention. 

In several of the chapters on radiotherapy, 
implantation of small radioactive sources such as 
radioactive gold seeds, cobalt beads, iridium or 
tantalum wire, is advocated for the treatment of 
metastatic lymph node disease. This would seem 
to confirm that there is a place for radiotherapy 
in the management of lymph node spread. This 
is in accord with certain current concepts. 


The chapters on hormone therapy and chemo- 
therapy are brief and to the point. In particular, 
Dr. Gelhorn’s remarks on the unsuccessful at- 
tempts at chemotherapy in the terminal patient 
should be read by all who deal with malignant 
disease. In essence, the humane desire “to do 
something for a patient” is often best served by 
making that something nothing. 


On the reporting of results of cancer therapy, 
the information in Chapters 36 and 37 is invalu- 
able. It shows the many fallacies inherent in 
statistical analysis, and how easy it is to draw 
false conclusions from certain data. One cannot 
help but agree with Caskey (Canad. M. A. J., 
80: 251, 1959) that a national statistical group 
should be formed. The function of such a group 
would be to assess the statistics in papers relating 
to the results of cancer treatment—and either 
issue or withhold a seal of authority—after the 
stvle of Good Housekeeping. Some degree of 
validity would thus be ensured. 


In summary, this volume is another milestone 
in medical literature. “Pack and Ariel” will find 
its place on the shelves of most medical libraries. 


INTERNATIONAL SYMPOSIUM ON MAM- 
MARY CANCER: Proceedings of 11th Interna- 
tional Symposium on Mammary Cancer held at 
the University of Perugia, July 24-29, 1957. 
Edited by L. Severi. 871 pp. Illust. Division of 
Cancer Research, Perugia, 1959. 


This volume contains the papers presented at the 
second International Symposium on* Mammary 
Cancer held in the University of Perugia July 
24-29, 1957. It would be quite impossible to do 
justice to this publication in a short review. Pro- 
fessor A. Haddow attempted to give a summing 
up of the conference in the final seven pages. 


(Continued on page 317) 
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All communications concerning this Journal 
should be marked “Canadian Journal of 
er and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5. 

The Journal is published quarterly. Subscrip- 
tion is $10 per year. (It would be greatly appre- 
ciated if subscribers would please add bank 
exchange to their cheques.) 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 


Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. -The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 


Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 

References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author's name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author's 


name; title of book; title of publishing 
house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 


A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in_ illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub- 
mitted on a separate sheet of paper. Illustra- 
tions should not be rolled or folded. 


Language 

It should be clearly understood that con- 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 





April 1959 


BOOK REVIEWS 
(Continued from page 315) 


Perhaps some idea of the contents of the volume 
ean be given by quoting the first paragraph of 
this summary. 

“Inevitably this summary must be regarded as 
incomplete and selective, and there is obvious 
dfficulty in attaining completeness in any survey 
o’ some eighty papers from fifteen countries— 
especially when these cover as wide a range as 
pithogenesis and hormonal studies, morphology 
and histogenesis, clinical diagnosis and therapy 
o. human breast cancer, carcinogenesis, hormone 
and endocrine gland studies, cellular pathology, 
genes and virus studies, attempts at prophylaxis 
aid therapy of experimental breast cancer and 
lastly, comparative studies between human and 
e.perimental breast cancer.” 


There is something of interest in the volume 
to anyone interested in any aspect of the problem 
of breast cancer. Many of the papers are, of 
course, highly technical and not conclusive. One 
gains from perusing this publication some notion 
of the tremendous amount of work that is being 
done upon this problem and the great variety 
of the approaches being made. Dr. Lucio Severi, 
who was responsible for the organization of the 
conference and the publication of its proceedings, 
is entitled to our congratulations and gratitude. 


TREATMENT OF BREAST TUMORS, R. S. 
Pollack, Stanford University School of Medicine, 
Stanford, California, 147 pp. IIllust. Lea & 
Febiger, Philadelphia; The Macmillan Company 
of Canada Limited, Toronto, 1958. $6.00 


This is a remarkably well written and illustrated 
book with chapters by contributors on pathology, 
radiotherapy, hormone therapy, hypophysectomy 
and extended radical mastectomy. The aims of 
brevity and conciseness have been admirably ac- 
complished, giving a clear and rapid review of 
the breast tumour problem and its management. 


BREAST CANCER. The Second Biennial Louisi- 
ana Cancer Conference, New Orleans, January 
22-23, 1958. Edited by Albert Segaloff. 257 pp. 
Illust. The C. V. Mosby Company, St. Louis, 
Mo., 1958, $5.00. 


This volume on breast cancer may not at first 
appear to come up to other more complete texts 
on the subject, but in fact it is much more satisfy- 
ing and informative to the clinician. This book 
is a record of the Second Cancer Conference in 
Louisiana and includes presentations by authori- 
ties in their fields. 


It is divided roughly into four parts. There 
are two sections on basic biology, one on defini- 
tive therapy, and one on hormonal therapy. 
Summation by the editor ends the book. 

One of the attractions of this most interesting 
and authoritative book is a panel discussion at the 
end of each section which acts as a “breather” 
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from the preceding heavier reading, and answers 
questions which naturally arise out of this 
reading. 

This is a book which can be perused reward- 
ingly in one evening, yet remain on one’s shelf 
for later reference. 


MODERN TRENDS IN ANAESTHESIA. Edited 
by F. T. Evans and T. C. Gray. 318 pp. Illust. 
Butterworth & Co. Limited, London and To- 
ronto, 1958, $13.50. 


Aneesthesia as it is practised today (1958) in 
leading teaching centres is discussed in this 
volume of 22 easily read chapters. Each chapter 
deals with a specific subject and has been written 
by a separate author, each a recognized author- 
ity in his field. The authors are predominantly 
British, but some contributions are made from 
Canada, the United States and Scandinavia. 

Among the subjects discussed are the relaxant 
drugs; new conceptions of consciousness; hypo- 
thermia; cardio-respiratory pumps; anoxic states 
and their treatment; trends in the mode of in- 
vestigation of anesthetic problems. A_ nice 
balance has been struck between theory and 
practice. The chapters are compact, with ample 
references. 

This book will be read with interest and profit 
by all practising anzsthetists, particularly those 
engaged in teaching. It will also be a source of 
ready reference to all who desire the latest 
thinking in anesthesia. 


SURGERY OF THE SYMPATHETIC NERVOUS 
SYSTEM. Sir John Paterson Ross, St. Barthol- 
omew’s Hospital, London (England). 170 pp. 
Illust. 3rd ed. Bailliére, Tindall and Cox, Lon- 
don; The Macmillan Company of Canada 
Limited, Toronto, 1958. $6.00. 


The wave of enthusiasm for sympathetic surgery 
has passed and the rationale behind the various 
procedures and the results achieved can now 
more calmly contemplated. Sir James Paterson 
Ross has always combined thoroughness with a 
certain objectivity and detachment in his writings 
on this and other subjects in which he is an 
acknowledged authority. The third edition of 
his book (the first appeared in 1933) has been 
largely rewritten to express his final conclusions 
on a topic that has occupied a prominent place 
in his thoughts and surgical practice during the 
last thirty years. This is therefore one man’s 
creed rather than a comprehensive work on 
surgery of the sympathetic nervous system, and 
as such it has a singular value. 


OPERATIVE SURGERY. Volume 8. Neurosurgery, 
Eyes, Ear, Nose and Throat. Edited by Charles 
Rob and Rodney Smith, London, England, 196 
pp. Illust. Butterworth & Co. (Canada) Limited, 
Toronto, 1958, $21.50. 


In the January 1959 issue of this Journal (page 
218) the price of Operative Surgery Volume 8 


(Continued overleaf) 
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was incorrectly quoted as $19.50. The correct 
price is $21.50. 


TUMORS AND TUMOROUS CONDITIONS OF 
THE BONES AND JOINTS. H. L. Jaffe, Hos- 
pital for Joint Diseases, New York, 629 pp. 
Illust. Lea & Febiger, Philadelphia; The Mac- 
millan Company of Canada Limited, Toronto, 
1958. $18.50. 


From a modern authority on bone tumours has 
come one of the finest contributions to ortho- 
pedic pathology in recent times. “Tumors and 
Tumorous Conditions of the Bones and Joints” 
by Jaffe is an up to date presentation of the 
accepted facts pertinent to the whole field of bone 
tumours. By correlation of clinical and _ radio- 
logical features with pathological characteristics, 
a text valuable to orthopzedist, radiologist and 
pathologist has been presented. 

Particular attention is to be paid to the author’s 
approach to classification and diagnosis. Some 
previously accepted neoplastic identifications are 
discussed and the limitations that have appeared 
with the advent of newer knowledge are pointed 
out. Dr. Jaffe dwells on description of the 
lesions rather than marshalling reasons for a per- 
sonally preferred classification. 

The accepted facts related to the standard 
lesions are presented in workmanlike fashion. 
Clinical considerations, gross and microscopic 
pathological appearances, x-ray picture, differen- 
tial diagnosis and current treatment are docu- 


mented for each entity. 

Certain more recently demarcated lesions like 
aneurysmal cyst of bone, glomus tumour of the 
bone and others are fully described. The author 
has wisely included disturbances related to bone- 
like tumours from overlying soft parts and some 


tumour-like conditions such as_ villonodular 
synovitis that add to the completeness of the 
book. This work may be recommended as the 
most complete presentation of the subject at the 
present time. 


ANATOMY FOR SURGEONS. Volume 3— The 
Back and Limbs. W. Henry Hollinshead, Illust. 
Paul B. Hoeber Inc., Medical Book Department 
of Harper & Brothers, New York, 1958, $23.50. 


This is the third and last volume of Hollinshead’s 
Anatomy for Surgeons. The first two volumes 
cover the head and neck, and the thorax, ab- 
domen and pelvis. Following an introductory sec- 
tion, the rest of the book is divided into sections 
in which anatomy is discussed by regions, e.g. 
pectoral region, axilla and shoulder; the wrist 
and hand. This general approach will be familiar 
to Canadian graduates of recent years who were 
brought up on Grant’s Method of Anatomy and 
who have been taught to consider all of the 
structures in a region instead of learning each 
system separately (angiology, myology, osteology, 
etc.) as is the vogue in most texts. For this 
reason, Dr. Hollinshead’s book will doubtless 
have rather more appeal for what might be 
termed lesser or non-Grantian breeds of surgeon! 
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The author says a little about many thing , 
with the result that detail is lacking. For ths 
reason the practical value of the book may b: 
questioned; those who expect hints on surgic: | 
exposures will be disappointed. Perhaps tk» 
greatest value of the book is that is gathers t: - 
gether in one place the wealth of material c1 
“normal variations” in anatomy which has bee 1 
the surgeon’s contribution to this field. Thus th2 
variations in innervation to the intrinsic muscl s 
of the hand are clearly discussed, and under th2 
shoulder one finds a clear summary of ¢: 
Palma’s work on the normal occurrence cf 
separation of the glenoid labrum and of spor - 
taneous “rupture” of the rotator cuff. 


After reading this book, one cannot help but 
feel that the best “anatomy for surgeons” re- 
mains one of the great standard texts of anatomy , 
but that there is room for a smaller reference 
volume devoted to describing the variations from 
the normal—a field of endeavour in which the 
surgeon is in a very advantageous position for 
making contributions. 


TRACHEOTOMY: A CLINICAL AND EXPERI- 
MENTAL STUDY. Thomas G. Nelson. 102 pp. 
Illust. Williams & Wilkins Co., Baltimore, Md., 
1958. 


This is a first-class monograph on the expanding 
value of tracheotomy. It is short (102 pages) yet 
comprehensive, and _ illustrated with pictures, 
sketches and case reports. Particularly useful is 
the section on indications for operation; secre- 
tional respiratory obstruction with its sequelze is 
well outlined. The author gives experimental 
reasons for preferring a collar incision, division 
of thyroid isthmus and excision of a piece of 
tracheal wall. One might wish that more emphasis 
was laid on the place of tracheotomy with 
mechanical respirators. 


ANALYSE, DIAGNOSTIC, CLINIQUE, PRO- 
NOSTIC ET TRAITEMENT DES TUMEURS 
BENIGNES ET MALIGNES. LEUR DIAG- 
NOSTIC PRECOCE EN CONSULTATION. 
C. H. A. Perret. 892 pp. Illust. G. Doin et Cie, 
Paris, 1958. 


Les “Tumeurs benignes et malignes” par le Pro- 
fesseur Charles A. Perret de ’Université de Lav- 
sanne est un volume de 892 pages comprenar t 
184 figures dans le texte. 


Le plan de louvrage est ordonné selon le: 
différentes régions du corps. Les tumeurs d > 
chaque organe sont étudiées séparément selo 
leur diagnostic clinique, leur pronostic et lev« 
traitement. L’auteur a omis intentionnelleme: 
toute description de pathologie microscopiqu« 
Par contre, il attire souvent l’attention ou lecteu ° 
sur l'importance d’un diagnostic précoce et il e» 
pose trés clairement les moyens d’y arriver. Le ; 
références sont surtout tirées de la_littératur > 
suisse, allemande, frangaise et scandinave. L> 
traitement de certaines tumeurs est parfois dit- 
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ent ici en Amérique de celui indiqué par 
¢uteur. 

Dans lensemble, cet ouvrage est remarquable 
t il est 4 conseiller aux médecins et étudiants 

médecine, 4 cause surtout de sa valeur pour 
diagnostic clinique des tumeurs. 


IE COMPARATIVE ANATOMY AND PHYSI- 
OLOGY OF THE NOSE AND PARANASAL 
SINUSES. Sir Victor Negus, King’s College Hos- 
pital, London, 402 pp. Illust. E. & S. Livingstone 
Ltd., Edinburgh and London; The Macmillan 
Company of Canada Limited, Toronto, 1958. 
$12.00. 


S ecialists in rhinology, anatomists, physiologists 
d biologists will read this new book with 
sasure and enthusiasm. Those in various other 
lds of medicine and science will find it an 
«sy and enjoyable book. The reason for this is 
ofold: first, the book is comprehensive and 
\ thoritative, and second, it is written by the 
avthor with unusual clarity, wit, and a patent 
love of the subject. 

Sir Victor Negus has studied the ear, nose 
ad throat in health and disease for many vears, 
a fact that is attested to by his long series of 
publications -over several decades. In addition 
to his clinical interest, he has been extremely 
active in the study of the normal respiratory 
tract. For the last eight years he has been investi- 
gating the comparative anatomy and physiology 
of the nose. During this work he has rebuilt a 
special museum collection of the Royal College 
of Surgeons in London and he has also used the 
facilities of the Ferens Institute of the Middlesex 
Hospital Medical School. 


Undoubtedly anyone looking at this book will 
recognize it as a masterpiece. It is hard for the 
reviewer to imagine that a better book will ever 
be written on this subject. Profusely illustrated, 
it contains almost 200 illustrations, mostly original 
and almost all extremely useful. 


This book can be recommended without reser- 
vation to anyone having the slightest interest in 
the anatomy and physiology of the nose. 


CLINICAL OBSTETRICS AND GYNECOLOGY, 
Vol. 1, No. 3. Symposium on Abnormal Uterine 
Bleeding. Edited by J. I. Brewer: Symposium 
on Special Diagnostic Aids. Edited by C. P. 
Hodgkinson, 852 pp. Illust. Paul B. Hoeber, 
Inc., Medical Book Department of Harper & 
Brothers, New York, 1958. $18.00 per volume. 


The book contains two symposia—the first on 
“Special Diagnostic Aids” and the second on 
“Abnormal Uterine Bleeding”. 

The section which deals with aids in diagnosis 
does not provide very stimulating reading ma- 
terial but the subject makes this largely unavoid- 
able. Five of the 17 chapters are devoted to 


the application of cytological techniques to 
gyneecology, and this fact gives justifiable em- 
phasis to the growing recognition of the value of 
this aid. Two of the sections are devoted to 
reviews of methods of diagnosis which have not 
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been used very widely. These include “The 
Gynogram” and “Urethrocystograms; Metallic 
Bead Chain Technique”. 


The authors of three of the reviews, “Culdo- 
scopy” by Albert Decker, “Hypofibrinogenzemia” 
by Duncan E. Reid and Charles C. Roby, and 
“Rh and ABO Incompatibility” by Milton L. 
McCall, deserve special praise for their con- 
ciseness and clarity. 

The second symposium concerning abnormal 
uterine bleeding is, if anything, a little too ex- 
haustive. Schauffler’s “Bleeding during Infancy 
and Childhood” is excellent, and Lock’s — 
“Psychosomatic Aspects of Uterine Bleeding” 
provides some shrewdly pointed examples of this 
often neglected phase of these problems. 


In the main, this volume covers its subject 
matter adequately but may be received some- 
what less enthusiastically by the specialist than 
the preceding numbers. 


HEY GROVES’ A SYNOPSIS OF SURGERY. 
Edited by Sir Cecil P. G. Wakeley. 650 pp. 
Illust. 15th ed. revised. John Wright & Sons 
Limited, Bristol; The Macmillan Company of 
Canada Limited, Toronto, 1958. $6.35. 


It is 50 years since Hey Groves expanded his 
lecture notes to students and produced the first 
edition of this synopsis, which appears still to 
enjoy popularity among hard-pressed examination 
candidates. In the present edition, Sir Cecil 
Wakeley bows out as author, leaving a younger 
London surgeon to continue the task of re- 
vamping this work to reflect advances in surgery. 
The book remains strictly what it claims to be— 
a synopsis containing the maximum number of 
facts and opinions on all branches of surgery in 
the minimum number of words. 


HEAD INJURIES. Mechanisms, Diagnosis and 
Management. E. S. Gurdjian and J. E. Webster, 
Wayne State University College of Medicine, 
Detroit, Mich, 482 pp. Illust. J. B. Lippincott 
Company, Philadelphia and Montreal, 1958. 
$14.00. 


This nicely published volume begins with a 
résumé of the history of head injuries and their 
treatment. This portion of the book is a fascinat- 
ing summary of cranial cerebral trauma beginning 
in the prehistoric period and extending to modern 
times. The chapter on anatomy is insufficient in 
some details but on the whole provides an ade- 
quate account of the structures germane to the 
subject. The third chapter on the mechanisms 
of injury to the skull and to the brain is the most 
original and worthwhile section of the book. It 
comprises a concise review of present theories 
and knowledge and an exposition of the authors’ 
important clinical and experimental research in 
this field. 

Although the illustrations of roentgenograms 
are disappointing, the description of diagnostic 
techniques is complete. In the reviewer's opinion, 
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the significance of electroencephalographic 
changes is somewhat overemphasized. 


In the subsequent seven chapters descriptions 
are given of the various clinical and pathological 
manifestations of different types of head trauma. 
Although much of it is repetitive, the plan of the 
book makes it easy for one to look up any par- 
ticular topic of interest. There are very few 
original observations or conclusions drawn and 
these portions of the work do not differ signi- 
ficantly from the writing of other good authors. 
The duaten on the medico-legal aspect of head 
injury warns of pitfalls to avoid in the presenta- 
tion of evidence. 


The section on the general care and manage- 
ment of non-surgical conditions emphasizes the 
use of tracheotomy and the general nursing care 
of the unconscious patient. In the chapter on 
surgical management and techniques, detailed 
descriptions of the various procedures are given. 
In such matters most surgeons have their own 
preference but all would subscribe to the principle 
expounded. 

The authors tend to write a great deal in the 
subjunctive tense. Presumably in an effort to 
achieve coverage of their subject, they merely 
mention a number of topics which might be 
better omitted or discussed in a more informative 
manner. Many sections are written in a halting, 
awkward literary style. Others flow smoothly and 
are easily read. 


This book should be in the library of persons 


specifically interested in the care of head injuries. 


Books Received 


Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues. : 


Modern Trends in Surgical Materials, Edited by 
Leon Gillis, London, En —r 266 pp. Illust, But- 
terworth & Co. (Cana Ltd., Toronto, 1958. 
$14.50. 


Klinische Methoden der Blutgerinnungsanalyse 
(Clinical Methods of Blood Coagulation Analysis). 
J. Jiirgens, Frankfurt am Main, and F. K, Beller, 
Tiibingen, 391 pp. Illust. Georg Thieme Verlag, 
Stuttgart, W. Germany; Intercontinental Medical 
Book Corporation, New York, 1959, $13.35. 


Obstetric and Gynecologic Milestones: Essays in 
Eponymy. Harold Speert, Columbia University 
College of Physicians and Surgeons, New York. 
700 pp. Illust. The Macmillan Company, New 
York; Brett-Macmillan Ltd., South Galt, Ontario, 
1959. $15.00. 


Nouvelle Pratique Chirurgicale Illustrée: Fasci- 
cule XII. (New Surgical Techniques Illustrated). 
Edited by Jean Quénu. 296 pp. Illust. G. Doin et 
Cie, Paris, 1958. 3.500 fr. 
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A Practice of Thoracic Surgery. A. L. d’Abrev, 
Birmingham, England. 619 pp. Illust, 2nd ec. 
Edward Arnold (Publishers) Ltd., London; The 
Macmillan Company of Canada Limited, Torontc, 
1959. $17.00. 


Neoplastic Disease at Various Sites. Gener] 
Editor, D. W. Smithers. Volume II—Tumours cf 
the Bladder. Edited by David M. Wallace, Londo::, 
England, 352 pp. Illust. E. & S. Livingstone Ltd.. 
Edinburgh and London; The Macmillan Company 
of fais Limited, Toronto, 1959. $10.25. 


Surgery of the Sympathetic Nervous System, Sir 
James Paterson Ross, Director of the Surgic:l 
Professorial Unit, St. Bartholomew’s Hospital, Lor.- 
don, England. 170 pp. Illust. 3rd ed. Bailliére, 
Tindall and Cox, London; The Macmillan Com- 
pany of Canada Limited, Toronto, 1958. $6.00. 
(Reviewed in this issue.) 


Fracture Surgery. A Textbook of Common Frac- 
tures. Henry Milch, Hospital for Joint Diseases, 
New York, and Robert Austin Milch, Peter Bent 
Brigham Hospital, Boston, 470 pp. Illust. Paul B. 
Hoeber, Inc., Medical Book Department of Harper 
& Brothers, New York, 1959. $17.50. 


Fractures et Luxations (Fractures and Disloca- 
tions). Paul Mathieu. 211 pp. Illust. L’Expansion 
Scientifique Frangaise, Paris, 1959. 1.500 fr. 


Modern Trends in Diseases of the Vertebral 
Column. Edited by Reginald Nassim and H. Jack- 
son Burrows. 292 pp. Illust. Butterworth & Co. 
(Canada) Ltd., Toronto, 1959, $15.00. 


Atlas de Techniques Chirurgicales: Les grandes 
techniques: cou, thorax, abdomen, chirurgie pel- 
vienne. R. Michel-Bechet. 580 pp. Illust. G. Doin 
et Cie, Paris, 1958, 25.000 fr. 


Breast Cancer: Factors Modifying Prognosis. 
A, J. Delario. 208 pp. The Macmillan Company, 
New York; Brett-Macmillan Ltd., South Galt, 
Ontario, 1959. $7.50. 


Urology in Outline. T. L, Chapman, University 
of Glasgow, Scotland. 176 pp. Illust. E. & S. . 
Livingstone Ltd., Edinburgh and London; The 
Macmillan Company of Canada Limited, Toronto, 
1959. $4.70. 


Cancer of the Pharynx, Larynx and (Esophagus 
and its Surgical Treatment. Ronald W. Raven, 
University of London, England. 292 pp. IIlust. 
a & Co. (Canada) Ltd., Toronto, 1958. 

13.50. 


Treatment of Cancer and Allied Diseases. Voi- 
ume 2; Tumors of the Nervous System. Edited by 
George T. Pack and Irving M. Ariel. 316 pp. Illus. 
2nd ed. Paul B. Hoeber, Inc., Medical Book De- 
partment of Harper & Brothers, New York, 1958. 
$15.00. 


Les Traumatismes du Thorax (Thoracic Injuries . 
Jean-Charles Sournia, Beyrouth. 354 pp. IIlust. C. 
Doin et Cie, Paris, 1958. 4.800 fr. 


Clinical Orthopedics No. 12. Rehabilitation. An- 
thony F, dePalma, Editor-in-Chief. 327 pp. Illus’. 
j. rf — Company, Philadelphia and Moni- 
real, 1 
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Principles of Peripheral Vascular Surgery. S. 
Thomas Glasser, New York Medical College, 
Metropolitan Medical Center, New York. 410 pp. 
Illust. F. A, Davis Company, Philadelphia; The 
Ryerson Press, Toronto, 1959. $13.75. 


The Effect of Advancing Age Upon the Human 
Spinal Cord. L. Raymond Morrison, with the col- 
latoration of Stanley Cobb and Walter Bauer, 127 
yp. Illust, Published for The Commonwealth Fund 
by Harvard University Press, Combridge, Mass.; 
§. J. Reginald Saunders and Company Limited, 
To-onto, 1959. $6.60. 


ues Dechirures Obstetricales Compliquées du 
Perinée: Traitement Chirurgical (Complicated Ob- 
stetrical Tears of the Perineum: Surgical Treat- 
ment). René Musset, Marcel Cottrel and Maurice 
Dubost, Paris, 120 pp. Illust. Masson et Cie, Paris, 
1958. 1.400 fr. 


Cadres de Suspension et Attelles de Sustentation 
(Suspension Frames and Sustaining Braces). G. 
Ricunau, Toulouse, 54 pp. Illust. G. Doin et Cie, 
Paris, 1959. 600 fr. 


CHANGE OF ADDRESS 


Subscribers should notify the Canadian Journal 
of Surgery of their change of address two months 
before the date on which it becomes effective, 
in order that they may receive their Journal with- 
out interruption. The coupon on page 33 is for 
your convenience. 


POST-GRADUATE COURSE 
IN SURGERY 


Designed for candidates for 
the F.R.C.S.(C) and the 
American Board of Surgery 


The Surgical Staff of the Royal Victoria Hospital are 
conducting their fourteenth annual course in surgery 
designed especially for those wishing to write the 
F.R.C.S.(C) and the American Board of Surgery. 


The course consists of two sections: the correspondence 
portion will commence on April 27 and will consist of 
selected reading with weekly written questions. The 
clinical and didactic full time course will commence on 
August 3 and continue for 7 weeks. 


All the required work will be presented by the 
various specialists and will consist of physiology, 
anatomy, pathology, x-ray in association with 
general and special surgery. 


Fee for the course $225.00. 
Address applications or inquiries to: 


The Post-Graduate Board 
Royal Victoria Hospital 
Montreal 2, P.Q. 


BOOKS RECEIVED 


HANGER 
ARTIFICIAL LIMBS 


It is our policy to consult surgeon 
before soliciting patient 


Specializing on light 
Dural Metal and 
English Willow limbs 
worn without Shoulder 
straps. 


Improved and _ suc- 
cessful method in fitting 
short thigh stumps and 
hip disarticulations. 
Personal training given 
to patients in the use of 
Hanger Limbs. 


BELTS 
LEG BRACES 


Treatise on 
amputations 


Catalogue and 
demonstration 
given on request. 


Surgeons may rest 
assured that patients 
referred to us will be 
fitted by fully qualified 
fitters, certified by the 
American Board for 
Certification, in the 
latest developments 
such as quadrilateral 
sockets, etc., and that 
techniques will be kept 
up-to-date by post- 
graduate courses at 
the New York Univer- 
sity Post-Graduate 
Medical School and 
other institutions. 


J. E. HANGER OF CANADA Limited 
Head Office established 1861 


38 Camden Street, TORONTO 
Phone EM. 4-5797 


1409 Crescent St., MONTREAL 
Phone LA. 9810 





An EDGE on them all 


Cutting efficiency and maximum blade per- 
formance has always been the surgeon's 
first consideration when choosing a surgical 
blade. BARD-PARKER offers you a blade 
made with the same consideration in mind 
.a blade of carbon steel of course ...s 


superior for fine cutting edges. 


BP rip-Back Blades 
are now available... 


in the Puncture Proof 
Sterile Blade package that 
can be autoclaved. 


in the RACK-PACK package— 
blades pre-racked ready for 
sterilization. 


in the CONVENTIONAL pack- ms arb 
i 


age—six of one size in a rust- 
proof wrapper. 


Ask your dea.2r 


BARD-PARKER COMPANY, INC. 
DANBURY. CONNECTICUT 
A DIVISION OF BECTON. DICKINSON AND COMPANY 


B-P + RIB-BACK + IT’S SHARP + RACK-PACK are trademarks of BARD-PARKER 
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UNE OPERATION EN 1700 


L’HISTOIRE DE LA CHIRURGIE CANADIENNE 


UNE OPERATION CHIRURGICALE 
a PHétel-Dieu de Québec en 1700 


EMILE GAUMOND, M.D.,® Québec 


Ow £Tarr EN 1700 sous le régne de celui 
quvon désignait comme le grand roi: Louis 
le quatorziéme. La colonie québecoise qui 
était la colonie canadienne du temps ren- 
fermait 14,000 habitants, Québec n/avait 
pis cent ans mais déja depuis 1639 les re- 
lixieuses de THétel-Dieu de Québec dis- 
pensaient’leurs soins aux malades tant civils 
que militaires. Déja, a cette époque, la 
spécialisation avait cours. La chirurgie était 
lapanage des chirurgiens, la médecine, des 
médecins, et les différents remedes étaient 
préparés par les apothicaires, De tous ceux- 
ci, un seul rétiendra notre attention: Michel 
Sarrazin. 

Michel Sarrazin,* fils de Claude et de 
Madeleine Bonnefoy, était né a Nuits- 
Saint-Georges, en Bourgogne, le 5 sep- 
tembre 1659, D’abord étudiant au Séminaire 
des Missions étrangéres de Paris, puis 
étudiant en médecine, il était venu au 
Canada en 1685, attaché aux troupes en 
qualité de chirurgien-major; il avait pra- 
tiqué son art 4 Montréal et 4 Québec. Au 
dire de Vallée:? “Comme tous du reste, il 
nétait encore que chirurgien, mais les ef- 
forts accomplis bienté6t pour devenir méde- 
cin indiquent nettement sa mentalité supé- 
rieure”’. 

I] passe donc trois ans en France et re- 
vient quelques années aprés, docteur en 
médecine de Ecole de médecine de Reims, 
et se fixe 4 [H6étel-Dieu. Pendant son voya- 
ge de retour, il donne ses soins sur le 
bateau aux passagers atteints du Pourpre 
qui devait étre le typhus a forme purpu- 
rique. En 1702-1703 une épidémie de 
variole lui donna loccasion de faire montre 
de ses connaissances médicales. 

Membre correspondant de lAcadémie 
royale des Sciences, ami de Tournefort, du 
Jardin des plantes appelé aussi Jardin royal, 
et de Réaumur, botaniste, anatomiste, na- 


la Médecine. 


INSTRUMENTS DE CHIRURGIE 


Fig. 1—A—Ciseaux; B—Ciseaux 4a incisions; 
C—Ciseaux courbes; D—Rasoir; E—Scalpel; F— 
Autre scalpel; G—L’airigne; H—Lancette; I— 
Lancette a abscés; K—Sonde; L—Sonde platte; 
M—tUne espéce de sonde creuse; N—Bistoury; 
O—Bistoury droit; P—Bistoury courbe; Q— 
Spatule; R—Une feiiille de mirthe; S—Auire 
feiiille de mirthe; T—Elévatoire; V—Pincettes; 
X—Aiguille droite; Y—Aiguille courbe; Z—Scie. 


turaliste, biologiste, chirurgien, médecin et 
praticien remarquable, i] devait faire partie 
du Conseil supérieur de Québec en 1707 et 
mourir en 1734 a lHotel-Dieu d'une fiévre 
maligne contractée dans lassistance des 
contagieux. Voila ce qu ‘était celui dont 
nous allons raconter les prouesses. 

Marie Barbier de lAssomption était fille 
de Gilbert Barbier, le Minime, charpentier, 
lun des premiers colons de Ville Marie, ou 
il était arrivé en 1642, avec la premiére 
recrue de Maisonneuve, et de Catherine 
Bellaveau. Entrée en 1678 a Ja Congréga- 
tion de Notre-Dame fondée a Montréal par 
Marguerite Bourgeoys, elle avait été en- 
voyée en 1685 a la Mission de la Sainte- 
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Des TENTES ET CANULES 


Fig. 2—A—Petite tente de ccidiealiastincdilinaet 
ne tente de charpie; C—Grosse tente de charpie; 
D —Tente de linge; E— Grande canule; F 
Canule a platine; G—Canule plate; H—Canule 
courbe; I—Petite canule; K—Séton; L—Aiguille 
a séton. 


Des PLUMACEAUX 
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Fig. 3.—A-B-C—Trois bourdonnets; D-E— 
Deux plumaceaux liez; R—Gros tampon; G-H— 
Plumaceaux ronds et plats; I-K—Plumaceaux 
ovalaires. 


Famille dans Tile d'Orléans, puis en 1656 
mise a la téte de la Maison de la Providence, 
qui venait d’étre établie 4 Québec. Rentr:‘e 
quelque temps a Montréal, elle y avait été 
élue en 1693, supérieure de la Congrégation 
ot: elle succédait 4 Marguerite Bourgeoys 
démissionnaire, Marie Barbier de lAs- 
somption était la premiére canadienne en- 
trée dans le nouvel institut. 

“Dés le petit printemps* de l'année 1700, 
la chére Soeur Marie Barbier de I As- 
somption, Congréganiste, descendit le 
Montréal pour se faire guérir chez nous 
d'un cancer quelle avait au sein. Elle avait 
déja demeuré quatre mois dans notre Com- 
munauté en 1698, ot on la traita pour ce 
méme mal, qui, étant depuis considérable- 
ment augmenté, lobligea d’y revenir, et 
apres quelques préparations, monsieur Sar- 
razin, aussi habile chyrurgien que sgavant 
médecin luy fit trés heureusement lopéra- 
tion le 29e de may; cétait le seul reméde 
qui pouvoit 'empécher de mourir’. C'est en 
ces termes laconiques quest racontée dans 
les Annales de l’Hotel-Dieu la premiére 
opération—parait-il—d’un cancer du sein au 
Canada. 

Nous analyserons ce bref exposé et a 
l'aide de documents de I’époque nous allons 
tenter de démontrer comment on faisait le 
diagnostic de cancer du sein, la technique 
chirurgicale, les soins pré- et pet: -opéra- 
toires, de méme que toutes les choses qui 
accompagnaient ce genre dopération inu- 
sité en l’an 1700. 


Il est dit dans les Annales que la Sceur. 


Barbier avait déja passé quatre mois a 
lHotel-Dieu deux ans auparavant. Elle 
avait sans doute une plaie au sein, a ce 
moment, plaie qui était peut étre occa- 
sionnée par les mortifications que s‘im- 
posait la Sceur Barbier: port de cilices, de 
corsets et de ceintures hérissées de pointes. 
Ce traumatisme constant fut sans doute a 
Yorigine de cette plaie que Sceur Barbier 
vint se faire traiter en 1698 et pour laquelle 
Sarrazin ne préconisa que les traitements 
locaux. 

Apparemment cette plaie ainsi traitée pur 
des emplatres, onguents ou lotions ne gu*- 
rit pas car en 1700 la Soeur Barbier revieiit 
pour se faire amputer le sein, C’est a ce 
moment que le diagnostic de cancer est 
porté, S’agissait-i] d'un véritable cancer? [I 
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est a croire que oui si on se fie aux con- 
naissances qu avait Sarrazin de cette sorte 
de tumeur, connaissances quiil avait ac- 
quises sans doute en suivant le cours de 
Dionis au Jardin royal a Paris. 

Sarrazin toutefois est hésitant: “Quelque 
parti que je prenne, disait-il, je vois la 
Sour de TlAssomption en danger d'une 
mort prochaine. Si on ne lui fait pas lopé- 
ration elle mourra certainement et sous peu 
de jours, son mal empirant 4 vue d’ceil; et 
tenter lopération c'est lui donner presque 
iniailliblement le coup de mort, n’y ayant 
quasi pas d’espérance qu'elle la soutienne 
et moins encore quelle en puisse guérir.” 
Sarrazin ayait donc raison de diagnostiquer 
un cancer, les connaissances quil avait 
acquises lui en donnant toute autorité. Sar- 
razin avait du suivre les cours de chirurgie 
du Jardin royal comme nous l’avons dit et 
voici ce que Dionis' qui donnait ces cours 
dit du cancer: “Le cancer est d'un con- 
sentement unanime le plus horrible de tous 
les maux qui attaquent 'homme; quoique la 
rage et la peste tuent en moins de temps, 
elles ne me paraissent pas si cruelles que 
le cancer qui mene aussi surement, mais 
plus lentement son homme au tombeau, en 
lui causant des douleurs qui lui font tous 
les jours souhaiter Ja mort.” 

Dionis divise le cancer en deux variétés: 
le cancer apostéme et le cancer ulcéré, La 
description quil en fait correspond trés 
bien & ce que nous connaissons du cancer 
aujourd'hui. Sur les causes des cancers 
Dionis' déclare: “les causes, selon quelques- 
uns, sont externes et internes: les premieres 
se rapportent a une forte contusion, ou bien 
a une compression, comme il arrive plus 
ordinairement aux glandes des mamelles 
des femmes; ce qui donne lieu a la lymphe 
de s'arréter, de sépaissir et d’acquérir de 
lacreté par son séjour. La principale des 
causes internes est dans le vice des liqueurs 
séparées d'un sang terrestre et visqueux 
tout rempli d’acides coagulants qui forment 
des obstructions dans les glandes, y retien- 
nent la lymphe et I’'y disposent a s‘aigrir 
jusqu’a corrompre la substance glanduleuse 
qui la renferme.” 

“De vingt femmes qui auront des cancers 
il y en aura quinze qui seront dans l’age de 
quarante-cing a cinquante ans, ou la nature 
a contribué de faire cesser les évacuations 
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Des EMPLASTRES 


Fig. 4—A—Emplastre rond; B—E. quarré; 
C—E. ovale; D—E. longitudinal; E—E, en crois- 
sant; F—E. triangulaire; G—E. en crois de 
Malthe; H—E. fenestré; I—E. trapezial; K—E. 
en écusson; L—E. ypsiloide; M—E. en T. 


Des COMPRESSES 


i ae 


Fig. 5—A—Compresse quarrée; B—C. sple- 
nique; C—C. longitudinale; D—C. circulaire; 
E—C. triangulaire; F—C. en crois de Malthe; 
G—C. fenestrée; H—C. trapéziale; I—C. pour 
épaule; K—C. lozange; L—C. oblique; M—C. 
ronde; N-N—Petites compresses ; O-O—Longuet- 
tes; P-P—Roulées et trés petites. 
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Des BANDAGES 


PU atu 


Fig. 6—A—Le couvre-chef; B—Le bandeau; 
C—Le scapulaire; D—tLa serviette; E-F-G— 
Bande a saigner; H-I—Bandage rampant; L— 
Bandage simple; M—Autre bandage simple; N— 
Bandage avec des renversés; O—Bande roulée a 
deux chefs; P—Bandage incarnatif; Q—Bandage 
a quatre chefs; R—Bandage en T. 


menstruelles, Ce mal est fort fréquent dans 
les couvents de fille”. . . 

Dans le cancer ulcéré dit Dionis,’ “le pro- 
nostic nen peut étre que facheux.” D’aprés 
Hippocrate il ne fallait pas toucher a ces 
cancers ulcérés mais, comme le dit juste- 
ment le méme Dionis dans sa cinquieéme 
démonstration au Jardin royal, “comment 
résister aux persécutions d'une pauvre ma- 
lade qui souffre et qui implore votre se- 
cours; un chirurgien doit chercher les 
moyens de la guérir et si cela n’est pas dans 
son pouvoir, il faut du moins qu'il travaille 
a adoucir son mal et 4a le lui rendre plus 
supportable.” Non seulement, dans le temps, 
- on était au courant de existence du cancer, 
de son diagnostic, d’une partie au moins de 
ses causes mais on en connaissait aussi le 
pronostic. 

Revenons au théme principal de ce tra- 
vail et imaginons un peu Ilopération que 
subit la Mére Barbier. D’aprés Rumilly, “a 
Québec, les religieuses de [Ho6tel-Dieu la 
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recurent avec l'agrément de l’évéque, et ia 
traitérent comme une des leurs.” 

“Elle fit une neuvaine a Saint-Joseph, et 
toutes les religieuses de !H6tel-Dieu la 
firent avec elle comme si elles eussent prié 
pour une agonisante. On priait aussi a Villie- 
Marie. Le dernier jour de la neuvaine, le 
29 mai devait étre le jour de lopération. 
Marie Barbier avait fait une confession 
générale; elle entendit la messe avec les re- 
ligieuses 4 quatre heures et demie du matin. 
Elle communia aprés les religieuses et 
comme elles, a la grille. Le docteur Sarrazin 
communiait aussi pour renforcer le peu de 
chances qu'il avait de réussir une opération 
si exceptionnelle et si périlleuse.” 

On imagine facilement la sceur Barbier 
qui a déjeuné ou non se dirigeant d'un pas 
calme et en priant vers le lieu du supplice 
qui était la salle d’opération. Sarrazin® y 
avait fait placer sur une table les instru- 
ments dont il devait se servir: bistouri, 
rasoir, pinces, couteau, tentes, canules, 
plumaceaux, compresses, emplatres et ban- 
dages. 

Disons en passant qu’aucune anesthésie 
ne fut faite car selon Rumilly “Marie Bar- 
bier pria tout le temps de Topération, 
quelle offrait en expiation de ses péchés”. 
Sans doute lui a-t-on donné auparavant une 
liqueur alcoolique, du cognac par exemple 
afin de soutenir un courage qui aurait pu 
devenir chancelant. Aucune potion narco- 
tique ne fut semble-t-i] donnée. Les potions 
narcotiques étaient dailleurs prohibées en 
France et assimilées a la pratique de la 
sorcellerie. L’opium toutefois est encore 
utilisé au XVIII® siécle par Boerhaave et 
Sassard, mais la mére Barbier “pria tout le 
temps de lopération” ce qui indique bien 
quelle était consciente, “C'est sur le stoi- 
cisme* du patient aidé parfois de lobnu- 
bilation par les fumées de lalcool et plus 
encore sur une immobilisation par des en- 
traves résistantes et des aides solides que le 
chirurgien doit compter pour mener a 
terme l’opération”. 

Il est a croire que la position donnée a 
la malade était celle adoptée au Jarcin 
royal, a Paris. De méme la technique 0} ¢- 
ratoire devait étre celle enseignée sans 
doute a Sarrazin’ et toujours au Jarcin 
royal. “Dans Topération il faut situer la 
malade commodément pour elle et pour le 
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chirurgien, c’est-a-dire 4 demi couchée a 
la renverse;:le bras du cété de Ja tumeur 
doit étre élevé et porté en arriére, afin 
quclle paraisse davantage et que le muscle 
pectoral soit un peu retiré de dessous la 
tumeur. L’on en marque ensuite avec de 
[fencre toute la circonférence qui est l’en- 
droit o& Ton doit faire lincision; puis lon 
passe une aiguille courbe a travers le corps 
de la tumeur, elle est enfilée d’un cordon- 
net dont on lie les deux bouts, et dont on 
fait une anse qui sert a soutenir Ja tumeur, 
et en la tirant a léloigner des cétes. Il 
serait inutile de passer laiguille deux fois, 
fon peut épargner cette douleur, car ]’on 
soutient aussi bien avec une anse simple 
quavec une courbe; puis, avec un rasoir 
ou un grand couteau que je trouve plus 
commode que le rasoir qui peut ployer 
dans Topération, Pon coupe a Tendroit 
marqué et lon enléve tout le corps de la 
mamelle en peu de temps; il se trouve plus 
de facilité dans cette opération que Jon 
ne sétait imaginé avant que de la faire; 
car la mamelle se sépare aussi aisément 
des cétes, que quand on léve lépaule d'un 
cartier d’agneau”. 

La tumeur enlevée, l'on presse avec la 
main pour expurger le sang du pourtour. 
Si le saignement est trop abondant l'on met 
de petits boutons de vitriol sur les ouver- 
tures des artéres qui le versent. Par apres 
la plaie est recouverte de plumaceaux faits 
détoupe et couverts de poudres astringentes 
incorporées avec le blanc d’ceuf. On emploie 
aussi Templatre diachalcitéos, une com- 
presse et une serviette dont on fait une 
circulaire autour du corps. Dionis' ajoute 
que selon Helvetius, chirurgien hollandais 
réputé, on peut mettre sur la poitrine une 
serviette pliée en plusieurs doubles et 
trempée dans la biére et le beurre frais 
fondu battus ensemble. 

Chose excessivement curieuse, dans un 
numéro récent du Journal de [Association 
Médicale Canadienne,* Mustard, pratiquant 
des épreuves de coagulation du sang a 
laide de différentes substances graisseuses, 
déclare ce qui suit: “Le beurre est aussi 
actif que les thrombocytes ou Jextrait de 


*In vitro and in vivo effect of different fat prepar- 
ations on blood coagulation. J. F. Mustard—Journal 
de ’ Association Médicale Canadienne, vol 79—Nov. 
15, 1958, page 818. 


UNE OPERATION EN 1700 


INSTRUMENTS POUR L’OPERATION DU CANCER 


cerveau dans lépreuve de formation de 
thromboplastine”. 

Les soins post-opératoires consistaient en 
une surveillance de la plaie et en applica- 
tions d’onguents variés. La cicatrisation est 
lente 4 se faire, tant a cause de la figure 
ronde de la plaie que par la qualité de la 
tumeur qui a causé le ma] et qui dordinaire 
est rebelle a toutes sortes de remédes. 
Dionis' ajoute: “quand la plaie est cica- 
trisée, il ne faut pas discontinuer l'usage des 
remédes internes pendant quelques années, 
de crainte quune nouvelle tumeur ne se 
jette sur quelque autre partie et ne fasse 
un nouveau cancer”. 


Comme conduite a tenir pour le malade 
aprés Tintervention on lui conseillera un 
bon régime de vie, on évitera les aliments 
acides; on conseillera plut6t une nourriture 
pleine de sel alcali volatil. Le malade 
doit respirer un air subtil. Le ventre sera 
tenu libre. L’on bannira tout sujet de colére, 
de chagrin et de tristesse; la tranquillité de 
lesprit et la joie contribuent 4 une douce 
fermentation du sang, conseils qui sont en- 
core trés appropriés de nos jours. 


Sarrazin*® usa-t-i] d’asepsie ou d’antisep- 
sie? L’asepsie nétait surement pas connue a 
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ce moment (1700). Quant a lantisepsie il 
est a croire quelle était rudimentaire. 
L’Hotel-Dieu de Québec possédait depuis 
1690 un aqueduc et il est vraisemnblable de 
croire que le sein de la Mére Barbier fut 
lavé avant l'intervention, de méme que Sar- 
razin,® qui devait opérer manches retrous- 
sées mais dans un costume ordinaire, se 
soit au moins lavé les mains. Les instru- 
ments employés devaient eux aussi étre 
lavés—c’est probablement la seule antisepsie 
a laquelle on eut recours. Elle fut apparem- 
ment suffisante car le résultat de linter- 
vention fut des plus heureux malgré qui! 
y eut alerte au cours de la convalescence. 
La sceur Barbier guérit tres bien et vécut 
encore 19 ans aprés | intervention. 

Sarrazin® fit au moins deux autres inter- 
ventions semblables pour cancer du sein 
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lune a la Mére Saint-Joseph, hospitaliere 
de Montréal, l'autre 4 sceur Marie-Elisabet, 
Cheron, de Sainte-Anne. 

Voici briévement imaginé ce qui a du sc 
passer lors de cette premiére amputation di 
sein pour cancer au Canada. 


Les illustrations qui accompagnent cet articl 
sont tirées du “Cours d’opération de Chirurgi 
demonstrées au Jardin Royal” de Pierre E. Dionis, 
édition publiée 4 Bruxelles en 1708. 
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CHIRURGIENS CANADIENS D’AUTREFOIS 


CHARLES-MARIE BOISSONNAULT, Ste-Foy, Qué. 


L’HISTOIRE DE LA CHIRURGIE en Canada se 
confond avec lévolution de la civilisation 
dans notre pays. Des 1640, Chomedey de 
Maisonneuve proclame que celui qui était 
le plus nécessaire de tous, le chirurgien 
quil amenait avec lui venait de périr; il 
rend un hommage éclatant a la profession. 
Pendant quelque cent cinquante ans, il 
ny eut pas de médecins en Canada et, 
disent les moqueurs, on ne sen porta pas 
plus mal. C’est qu'il y avait des chirurgiens. 
A cette époque, en effet, seuls les chirur- 
giens barbiers exercaient l'art de soigner 
sur les rives du Saint-Laurent. 

On sait que les Peaux Rouges “avaient 
leur chirurgie, simple et efficace, 4 laquelle 
leurs remplagants avaient plus d'une fois 
forcément recours; ils traitaient les frac- 
tures et les contusions par les douches 
froides des sources et des ruisseaux, les 
blessures en suppuration et les ulcéres avec 
lécorce de Torme rouge (Ulmus fulva), 
avec celle du tilleul (Tilia Americana) et 
lécorce résineuse de Tlépinette rouge 
(Laryx Americana), médicaments qui mé- 
ritent bien le titre de bons émollients et de 
cataplasmes stimulants”.' 


Cétait lépoque de lorthopédie de for- 
tune. On réduisait les fractures par les 
procédés les plus rudimentaires. Les chirur- 
giens, écrit le docteur Hingston, “rem- 
boitaient les membres disloqués avec force 
(hommes et aussi un mouvement rotatoire, 
systeme ressemblant quelque peu 4a celui 
inauguré dans la profession par le célébre 


chirurgien américain, Nathan Smith. IIs re- ° 


mettaient les fractures avec soin, et main- 
tenaient des éclisses en cédre ou gene! 
ingénieusement matelassées par les in- 
diennes, avec des feuilles ou de lherbe, 
solidement fixées autour de la partie malade 
avec des liens de jeunes bouleaux (genus 
Batula)”. 

Ainsi, la chirurgie existe depuis toujour: 
sous une forme ou sous une autre. Sous |: 
domination frangaise, comme au cours di 
XIX® siécle, elle se développe 4 Québec 
Au milieu du siécle, quand s’ouvre dans | 
Capitale la premiére école de médecine, 
président, le docteur Joseph Morrin 
s adresse aux étudiants en ces termes: “Me: 
jeunes amis, profitez de vos moments, e' 
bient6t vous acquerrez Texpérience de: 
années. On peut vous procurer ici tous le: 
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moyens d’obtenir une éducation complete 
en médecine, qui pourront égaler et quel- 
quefois surpasser le but de toute autre insti- 
tution établie sur le continent d’ Amérique”. 
Cette idée se trouvait déja, d’ailleurs, dans 
la charte de lécole. 

Québec offre a cette époque de grands 
avantages a quiconque veut se spécialiser 
en chirurgie. L’H6épital de la Marine et 
!'Hotel-Dieu comptent de nombreux blessés. 
Des accidents de toutes sortes surviennent 
dans la région et le fait que les navire; 
venus doutre-Atlantique s’arrétent tous 
dans le port de Québec contribue largement 
iu peuplement de nos hdépitaux. Voici com- 
nent sexprime a cet égard le docteur 
Joseph “Morrin en inaugurant la nouvelle 
Ecole de Médecine: “Les progrés impor- 
tants du Commerce et les avantages par- 
ticuliers & Québec, comme port de mer, 
visité tous les ans par plus de 1,200 vais- 
seaux; la facilité de suivre la pratique de 
la Médecine et de la Chirurgie dans un 
hdpital qui contient plus de 300 lits, et 
recoit plus de 1,500 malades pendant la 
durée de la navigation; lavantage d’exa- 
miner et d’observer les cas, de connaitre les 
maladies et d’en rechercher le siege, ainsi 
que les organes affectés; tout est propre a 
mettre cette école en état de répandre les 
connaissances les plus importantes dans la 
Chirurgie et la Médecine clinique. I] ne 
faut pas seulement considérer les nom- 
breuses et importantes opérations de la chi- 
rurgie, ainsi que les moyens de les rendre 
profitables a l’éléve; mais encore l'avantage 
de recevoir en frangais comme en anglais 
linstruction clinique dans lH6pital de la 
Marine, et d’avoir accés a une bibliothéque 
composée des meilleurs ouvrages en Méde- 
cine, ce que semble devoir assurer lim- 
portance et l’efficacité de ’école de Méde- 
cine de Québec.” 

A cette institution devait succéder en 
1853 une autre école de médecine, celle de 
l'Université Laval fondée en 1852. Le doyen 
de T’école, le docteur Jean Blanchet, avait 
étudié Ja médecine et la chirurgie sous son 
oncle, Je docteur Frangois Blanchet, véri- 
table savant si lon tient compte de l’époque 
et de l'état des connaissances humaines en 
ce temps révolu. Blanchet aprés avoir ac- 
quis a Québec les principales sciences médi- 
cales alla a Paris parfaire ses études et se 
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spécialisa en chirurgie sous le professeur 
Larrey 4 ’Hospice du Gros Caillou. I] fut 
également l’éléve de Dupuytren a lHotel 
Dieu de Paris. Revenu en Canada, il exerca 
son art avec compétence et succes, acquit 
une réputation enviable et bien méritée, 
cest pourquoi il fut nommé doyen de la 
nouvelle Faculté de Médecine de TUni- 
versité Laval. Ce diplémé du collége royal 
des chirurgiens de Londres qui avait étudié 
sous Sir Astley Cooper, Blizard, Curry et 
Blundell fut un professeur remarquab'e et 
imprima a la nouvelle école de médecine 
une orientation qui en assura le développe- 
ment et un esprit de travail qui dure encore. 


Egalement ancien éléve des institutions 
européennes, le troisieme doyen de la 
Faculté de Médecine de Laval, le docteur 
James Sewell, détenait son grade du col- 
lége royal des chirurgiens de Londres. De 
1833 a 1883, il exergca la chirurgie et la 
médecine 4 Québec, forma de jeunes pra- 
ticiens et consacra la derniére partie de sa 
vie 4 Pceuvre de Laval, la Faculté de Méde- 
cine, Son successeur a ce poste, le docteur 
Alfred Jackson, détenait les mémes titres 
et avait exercé son art dans la Vieille 
Capitale. L’Hétel-Dieu, IHépital de la 
Marine, l’Asile de Beauport le compte- 


rent au nombre de leurs médecins 
chirurgiens. Jackson enseignait Tobsté- 
trique. Entre Blanchet qui _professa 


la pathologie générale et la physiologie et 
le docteur Sewell se place Charles-Jacques 
Frémont, deuxieme doyen de la Faculté de 
Médecine, premier professeur de chirurgie 
a Laval. La Faculté, /Hoétel-Dieu et H6pi- 
tal de la Marine lui doivent de nombreuses 
améliorations de méme que les différentes 
disciplines dont la médecine opératoire et 
l'enseignement clinique. I] avait été lassis- 
tant favori de James Douglas qui réclamait 
son concours chaque fois qu‘il entreprenait 
une opération. La présence du jeune Fré- 
mont lui inspire lorsqu’il exerce la chirurgie 
une grande confiance. Durant cette période 
de sa pratique, Douglas renonce 4 utiliser 
le tourniquet et affirme qu'il épargne ainsi 
le sang de ses patients. Le témoignage de 
Douglas en faveur de Frémont va encore 
plus loin. I] attribue au jeune chirurgien un 
grand nombre de ses succés et de ses cures. 
La vitesse avec laquelle Frémont manie le 
scalpel fait Tenvie et Tadmiration de ses 
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confréres. Aussi ne tarde-t-i] pas a se créer 
une clientéle nombreuse qui dépasse les 
frontiéres de la Pointe-Lévis ot il a d’abord 
décidé d’exercer son art. Rien d’étonnant 
par conséquent a ce que lors de |’établisse- 
ment de |’Ecole de Médecine on fasse appel 
a Texpérience et a l’esprit scientifique de 
Frémont. 

Tels sont quelques uns des chirurgiens 
qui ont présidé a l’établissement de l’en- 
seignement de la médecine dans la ville de 
Québec. Ils avaient été précédés par un 
certain nombre dautres dont Francois 
Blanchet, Zéphirin Nault, Marsden, James 
Douglas, Painchaud, Von Iffland. A cette 
époque, la médecine n était pas aussi spé- 


UN OPERATEUR AMBULANT® 

“Jacques Beaulieu, dit Frére Jacques (1651- 
1714), est un opérateur ambulant qui exerca 
une grande influence par sa taille latéralisée. 
Affublé Whabits religieux usagés, coiffé d’un 
vaste chapeau a larges bords, cet ancien soldat 
parcourut longtemps le Languedoc et le Rous- 
sillon, taillant pour quelques sous a peine. On le 
retrouve a Marseille, 4 Perpignan, a Besangon 
ou il guérit un chanoine qui le recommande a 
un prélat parisien. Frére Jacques vient a Paris 
en 1697; il est alors A4gé de quarante-six ans. Le 
prélat parle de lui 4 M. de Harlay; le premier 
président s‘intéresse 4 l’opérateur, et les chirur- 
giens de l’Hotel-Dieu sont chargés d’apprécier 
son talent. I] pratique son opération sur un ca- 
davre, pauvre ambulant. On parle de notre 
homme a la cour; Duchesne et Fagon s’occu- 
pent de lui, et on l’autorise 4 opérer un malade, 
puis un autre, puis neuf autres, qui tous guéris- 
sent. Louis XIV apprend ces succés merveilleux 
et déclare qu’ ‘il faut avoir soin de cet homme- 
la’. Mais la chance de Frére Jacques eut une 
fin: des fistules survinrent, puis des morts. Méry 
fit un second rapport, aussi défavorable que le 
premier avait été élogieux et Erére Jacques re- 
*Desray, J. R.: Extrait de lHistoire générale de 
la Médecine, Albin Michel, éditeur, (Médecine de 
France, No. 99. 1959, page 16). 
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cialisée que de nos jours et la piupart des 
médecins exercaient la chirurgie en méme 
temps que ce que nous appelons aujourd’hui 
la médecine générale. I] faut lire les 
comptes rendus de leurs opérations dans 
les rares publications médicales de 
l’époque pour se rendre compte de |’éten- 
due de leur pratique, de la variété de leurs 
cures et des difficultés matérielles qu’ils 
rencontraient dans l’exercice quotidien de 
leur profession. Nous y reviendrons. 
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prit sa vie errante, en Allemagne et en Hollande. 
Cependant le bruit de ses nouveaux succés se 
répandit jusqu’a Paris. Fagon, qui avait luieméme 
une pierre vésicale, le fit revenir d’exil; il le logea 
chez lui, le fit opérer, l’aida, simplifia son instru- 
mentation, et sa méthode fut codifiée en une bro- 
chure de huit pages. Un progrés considérable 
était accompli: une incision réguliére, permettant 
d’aborder la vessie avec toute la sécurité souhai- 
table, remplagait Yopération brutale du ‘grand 
appareil’. Cependant Frére Jacques allait de 
succés en succés: i] tailla et guérit trente-huit 
calculeux a Versailles et s'il n’opéra pas Fagon, 
il fut mandé par le maréchal de Lorges. Pour 
plus de sureté, celui-ci fit opérer avant lui vingt- 
deux pauvres en son hotel: tous les pauvres 
guérirent, mais le maréchal mourut! 

“Aprés cet échec, que ses ennemis surent 
habilement exploiter, le pauvre Jacques n’avait 
plus qu’a reprendre sa vie vagabonde. On I’ac- 
cueille triomphalement 4 Genéve et surtout a 
Amsterdam. A Vienne, il est appelé par ’empe- 
reur; 2 Rome, le pape veut qu’on le lui présente. 
Il vient enfin se reposer dans son village natal 
et meurt chez les Bénédictins, laissant aux siens 
une modeste fortune. I] avait fait connaitre la 
taille latéralisée dans toute |Europe; mais, 
suivant le sort de la plupart des méthodes fran- 
caises, celle-ci fut abandonnée a Paris . . . et 
défendue a l’étranger.” 
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ORIGINAL ARTICLES 


THE RECOGNITION AND MANAGEMENT OF TRAUMATIC RUPTURES 
OF THE TRACHEO-BRONCHIAL TREE* 


EDOUARD D. GAGNON, M.D., M.S., F.R.C.S.[C], Montreal 


\LTHOUGH TRAUMATIC TEARS of the human 
irway are rare in relation to the number 
if severe accidents today, these lesions will 
he of greater importance to surgeons and 
yhysicians if their early recognition per- 
nits curative treatment. I share the view 
f others! that tears and rents of the trachea 
ind major bronchi occur much more fre- 
quently than any of us realize. Recognition 
of a complete tear in its early course can 
lead to definitive reparative surgery to the 
patient’s benefit. Early diagnosis of minor 
rents in bronchi can also lead to correct 
managemént and the avoidance of compli- 
cations such as the so-called “wet lung syn- 
drome™ or late sequelz such as bronchi- 
ectasis, atelectasis or functionless lung. 

Before developing the subject further, let 
us define our terms. We are speaking here 
of rents and tears in the tracheo-bronchial 
tree from closed injuries to the chest. We 
therefore leave aside the no less important 
chapter of penetrating wounds of the chest 
by missiles or such. Nor do we wish to dis- 
cuss those cases in which peripheral lung 
parenchyma has been punctured by loose 
ends of rib:, where the cause of the local- 
ized subcutaneous emphysema is obvious. 

The latter injuries, important though they 
may be, are less easily misdiagnosed and 
therefore usually better managed, especially 
after the work of Sanger‘ in 1945, drawing 
attention to the principles of their manage- 
ment. 

As regards closed chest injuries, we also 
do not wish to discuss complete severance 
of main bronchi. These too have been writ- 
ten about and are being recognized today 
fairly early in their course. The syndrome 
in such cases is one of functionless lung 
with atelectasis preceded or not by pneu- 
mothorax. 


“Lecture in Surgery presented at the Annual 
Meeting of the Royal College of Physicians and 
Surgeons of Canada, Vancouver, January, 1959. 





Fig. la.—Bronchogram 20 days after complete 
rupture of main bronchus, showing opaque material 
outside bronchus. (Figs. la and 1b reproduced by 
permission of Dr. L. R. LaFléche—case to be 
published.) 


An example of such an injury is one in which 
a young woman, involved in a car accident on 
November 18, 1958, showed no signs of intra- 
thoracic lesions until 10 days later, at which 
time atelectasis was obvious, accompanied by 
progressive dyspnoea, a feeling of weight in the 
right chest and a hacking non-productive cough. 
When she was first seen by the thoracic surgeon 
20 days after injury (Fig. la), these symptoms 
had increased, as had the atelectasis. Bronch- 
oscopy at this time showed a main bronchus oc- 
cluded by granulation tissue, and bronchograms 
showed a leak into the thoracic cavity. At oper- 
ation (Fig. 1b) considerable szar tissue was 
found occluding the main bronchus, completely 
severed 1 cm. from its origin. The area was 
resected® and end-to-end suture with catgut of 
the freshened edges led to complete re-expansion 
and full recovery. 


Such cases, we admit, are rare. More 
frequently, after chest injury and its con- 
comitant increase in intrabronchial pressure 
against a closed glottis,? there occur partial 


L. R. LaFléche— 


*Operation performed by Dr. 
case to be published. 
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Fig. 1b.—Right main bronchus occluded by scar tissue for 1 in. (2.5 cm.) proximal to 
the Penrose drain. The lung is retracted downwards in the right lower corner. 


tears in the human airway, and these will 
form the basis of our discussion from here 
on. 

As a result of the great increase in intra- 
luminal pressure, the point most likely to 
tear appears to be the thoracic trachea or 
a bronchus just beyond its bifurcation, The 
extent of the tear will of course depend on 
the pressure. Tremendous pressure will lead 
to complete severance of the -bronchus, as 
we have just seen. Less severe pressures— 
and these are more common—will lead to 
partial tears. A gradual increase in intra- 
luminal pressure will, according to Mack- 
lin,’ lead to rupture, not of the bronchi but 
of the alveolar wall itself. This latter point 
was demonstrated by Macklin in his writ- 
ings on the subject in 1937, 1938 and 
1939.°-7 Macklin furthermore demonstrated 
pathways followed by the extra-alveolar air 
(Fig 2a) creeping along vascular sheaths 
towards the hilum and bursting into the 
mediastinum or, secondarily, into the 
pleural cavity. 

Whether the same path is followed when 
the rupture has occurred in a_ bronchus 
will be discussed below, but first let us 
examine the demonstration of the Macklin 
pathways. 


Figs. 2a and 2b are taken from Macklin’s 
work, with his kind permission, They show 
air from ruptured alveoli creeping along 
inside the vascular sheaths of the lung. In- 
jections of carmine in a gelatin suspension 
demonstrated the points of rupture in 
the alveoli. The injury in these cases was 
occasioned by increasing intrabronchial 
pressure 2 cm. of Hg per minute over 6 
minutes—by introducing air through a 
ureteral catheter in the lower lobe bronchus 
of a cat. The final pressure reported was 
12 cm. of Hg. and Macklin states that at 
that time the cat showed air in the medi- 
astinum, in both sides of the chest, in soft 
tissues, and, in some cases, in the peri- 
toneum. 

We have repeated Macklin’s work in the 
cat, but instead of injecting air into a lobar 
bronchus with a ureteral catheter as he did, 
we injected it into the trachea through an 
air-tight endotracheal tube. With such a 
preparation, the subcutaneous emphysema 
starts to appear at a pressure of 3 cm. of 
Hg and is so pronounced at 4 cm. pres- 
sure that one feels that the cat will explode. 
If injection is discontinued and the animal 


examined, air is found everywhere includ- 
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Fig. 2a.—The vascular pathways as described by Macklin, showing progression of air 
along bronchial vessels towards mediastinum, (Figs. 2a and 2b reproduced by permission of 


Dr. C. C. Macklin. ) 


ing the pericardial sac, peritoneum and soft preparation as carried out by us. It shows 
tissues. a bronchus with no air around it, a vessel 
Fig. 3 is a photomicrograph of a Macklin _ with air in its perivascular sheath, and areas 


Fig. 2b.—asa—periarterial air 
in sheath of bronchial arteries; 
v—vein cut tangentially; asv— 
perivenous air in sheath. In 
centre, two bronchi with no 
air, Cat preparation (see text). as Vv 
(Macklin, C. C.: Arch. Int. 
Med., 64: 913, 1939.) Vv 


asSvV 











Fig. 3.—Photomicrograph of cat preparation fol- 
lowing air introduction at 4 cm. Hg pressure into 
trachea with cuffed tube. Note: air in perivascular 
sheath; no air around bronchus; multiple areas of 
ruptured alveoli. 


of emphysema with ruptured alveolar 
spaces. This photomicrograph therefore 
tends to corroborate Macklin’s work, and 
confirm the existence of perivascular path- 
ways towards the hilum in the cat. 

It is noteworthy, however, that in our ex- 
periments air appeared subcutaneously at 
one-third the pressure reported by Macklin 
in 1937. This is probably due to the air- 
tight closure of the tube in the trachea as 
opposed to Macklin’s open ureteral sound 
in a lobar bronchus, or to the much smaller 
resistance of a large-bore, short endo- 
tracheal tube; possibly both these mechan- 
isms are in play. 


In the course of this study, a stillborn 
infant's lung was brought to-our attention 
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Fig. 4a. 
Fig. 4a.—Infant lung preparation. Air in interlobular septa, around vessel (compressing it) 


and around bronchus. Fig. 4b.—Infant lung preparation with intrabronchial India ink injection. 
Demonstrates air around vessel and bronchus. 


CANADIAN JOURNAL OF SURGERY 


Vol. 2 


after intense efforts at resuscitation with a 
cuffed endotracheal tube had been made by 
the anesthetist. We have no record of the 
pressures exerted, but have found that 
manual compression of the anesthetic bag 
will give minimum pressures of 10 cm. Hg. 
With vigorous compression, the pressures 
may be 20 or 30 cm. of Hg. The infant 
came to autopsy with marked air extra- 
vasation in the soft tissues, peritoneum, 
chest, mediastinum and pericardium and 
bilateral collapse of the lungs, quite com- 
parable to a Macklin cat preparation. 

Using the same intrabronchial fixation 
method as in the cat (Fig. 4a), we could 
demonstrate air passing along from the 
visceral pleura towards the hilum, and pro- 
gressing along interlobular septa, along 
vascular pathways and around the bronchi 
(Fig. 4b). 

If the experiment is repeated, using pres- 
sures reported by Macklin (namely, 12 cm. 
of Hg) with an airtight tube in the trachea 
of a cat, thereby delivering the full pres- 
sure to the lungs, the microscopic picture 
(Fig. 5a) appears to be very similar to 
that in the human lung with air around the 
bronchi as well as around vessels. More 
work needs to be done at higher pressures, 
but it would appear reasonable to expect 
that a further increase in pressure would 
produce a comparable picture to that in 
the human lung. 

As a control experiment, air under a 
pressure of 10 cm. of Hg was blown sud- 
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Fig. 5a. 


denly through a cuffed endotracheal tube 
into the oesophagus of a cat. This led to the 
same gross picture of death of the animal 
with marked subcutaneous, mediastinal, 
pleural and abdominal filling with air; on 
opening the chest, both lungs were col- 
lapsed. The same intrabronchial fixation 
technique revealed, however, no air in the 
perivascular sheaths or subpleurally (Fig. 
5b). Instead, the blood vessels were en- 
gorged with red cells, and some red cells 
had extravasated into the connective tissue 
—evidence, we think, of extraluminal ob- 
struction to pulmonary flow with extra- 
vasation of the fluid elements of the blood 
and some of the red cells. 

It would appear, therefore, that ruptures 
of alveoli or bronchi can cause air to pro- 
gress along these pathways — guided to- 
wards the hilum by the sheaths of covering 
tissue. This covering tissue in the human 
subject is the visceral pleura which runs 
along the secondary bronchi and _ vessels 
and delimits the segmental divisions of the 
lung. 

With this experimental work in mind, 
We can now move on to clinical application 
of the principles involved. 


Types OF INJURY 

Many kinds of accidents can occasion 
tears in the human intrathoracic airway. 
The most important are automobile acci- 
dents, especially when the chest is sud- 
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4 Fig. 5a.—Cat preparation with air introduction at 12 cm. Hg. Air in perivascular sheath 
(left) and breaking into bronchial wall (right). Fig. 5b.—Cat preparation, control experiment: 
air under 10 cm, Hg introduced into cesophagus (see text). No perivascular or peribronchial air. 
Considerable congestion in vessels. 


denly and rapidly compressed, as when a 
driver of a car comes suddenly to re:t on 
his steering column at the moment of im- 
pact. Another common cause for sudden 
thoracic compression is a fall from a height, 
such as a fall from a scaffolding, the victim 
landing upright or on his chest. A third cause 
is a severe glancing blow on the chest from 
a heavy weight. These accidental events 
occasion a sudden and marked rise in intra- 
thoracic pressure, whether the compression 
be horizontal (as in the case of the auto- 
mobile driver) or vertical (as in a fall from 
a height) or oblique (as in the glancing 
blow from a heavy object). Obviously, if 
the pressure is extreme, major vessels will 
rupture and this will cause death. Our 
civic morgues testify to these severe in- 
juries after every summer weekend. Oc- 
casionally the trauma may be severe 
enough to split lung parenchyma neatly, as 
with an axe—and such cases have been en- 
countered. 

Fig. 6a, for instance, is the radiograph 
of a man who was brought to hospital after 
a glancing blow to his upper right chest by 
a heavy crane. His admission film shows a 
right pneumothorax, but a few hours later 
(Fig. 6b) there is a large collection of intra- 
thoracic fluid as well. As time went on, 
shock deepened and immediate thora- 
cotomy (Fig 6c) showed a partial rupture 
of the upper lobe bronchus at its origin, 
with an upper lobe split open as if with a 
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Fig. 6a. Fig. 6b. 
Fig. 6a.—Admission radiograph showing tension pneumothorax on right side. Fig, 6b.— 
A few hours later, a large collection of fluid and air, as shock deepens. 
meat cleaver, There was active bleeding 
from the lobar artery and veins. An upper 
lobectomy saved the patient’s life and he 


remains well three years later (Fig. 6d). 
An intercostal drainage in the presence 
of such a rapidly progressing fluid collec- 


~~ 








Fig. 6d. 


Fig. 6c.—Artist’s sketch of operative findings, 
showing the air leak from a partial rupture of 
the upper lobe bronchus, and the hemorrhage J 
from a rupture of parenchyma down to and 
including the lobar vein, Fig, 6d.—Chest radio- 


PNEUMOHAEMOTHORAX graph three years after lobectomy. Remains 
: well, 
Fig. 6c. 
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Fig. 7a.—Diagram showing 
ears of Types 1 and 2 into 
nediastinum before the point 
f pleural reflection (see 
ext), Black dots represent 
carly leakage of air. 


tion might have led to a fatal outcome be- 
cause of the active bleeding, and we have 
seen examples of this. 

In these instances the trauma has been 
severe enough to occasion bursting of a 
bronchus as well as lung tissue, with active 
bleeding. It is a common enough finding in 
autopsies of accident victims. Those that 
survive long enough to reach _ hospital 
should be treated actively. 

If, however, the end result of the in- 
creased pressure is a partial tear limited to 
the airway alone, one will be faced with 
two distinct clinical groups according to 
the site of the injury, the extent of the tear, 
and the state of the connective tissue cover- 
ings. 

The symptoms and signs of the tears in 
each group can possibly be best under- 
stood by diagrammatic illustration. Fig. 7a is 
a diagrammatic and simplified representa- 
tion of: 

1. The tracheo-bronchial tree 

2. The lung 

3. The parietal pleura 

4. The visceral pleura. 

In the first group the tears will occur 
before the point of pleural reflection, which 
is that point at the hilum where the visceral 
becomes the parietal (or mediastinal ) 
pleura. Ruptures here are wholly in the 
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mediastinal space, whether the tear is in 
the trachea (Type 1) or in a main bronchus 
(Type 2). 

The clinical picture is impressive, for the 
patient's physical features are very dis- 
torted by the rapid spread of subcutaneous 
emphysema. This has led to the descriptive 
term in the literature of “puff-ball man’. 
There is usually no accompanying pneumc- 
thorax as the air diffuses out of the upper 
thoracic outlet and spreads along fascial 
planes, even to the toes. 

Emergency therapy, in the form of medi- 
astinal decompression by a collar of 
needles, is usually sufficient to allow time 
for moving the patient to the operating 
room where bronchoscopy is carried out. 
Endoscopy will serve to localize the side, 
extent and site of rupture: once this is 
decided, an immediate thoracotomy and 
suture of the defect can be carried out. In 
this way return of normal function is facili- 
tated, recovery is accelerated, and no late 
sequel should occur. 

Some of these patients recover without 
this form of therapy. However, it is our 
feeling that recovery is much delayed by 
conservative management at the expense 
of a grave risk of progressive mediastinitis 
and death, or, in the event of recovery, pro- 
tracted morbidity from tracheal or bronch- 


338 CANADIAN JOURNAL OF SURGERY 


© 
- Cn) 





Tét ose 
Tard 2%, Late 


Early 


ial stenosis, with bronchiectasis and so on. 

The second group (Fig. 7b) consists of 
four types, all occurring beyond the point 
of pleural reflection and therefore intra- 
pleurally. The first possibility in this group 
(Type 3) is a partial tear of a major 
bronchus and its covering visceral pleura 
occurring at the same time. There is then 
an immediate pneumothorax which may 
become a positive pressure pneumothorax 
if the tear acts as a one-way valve. The 
symptoms therefore will be those of the 
pneumothorax, and emergency treatment, 
after bronchoscopy, is aimed at relief of 
this by installation of underwater-seal 
drainage. Thoracotomy may be delayed for 
a few days and is indicated only in the ab- 
sence of re-expansion. Bronchial repair or 
lung excision is then performed according 
to the findings. 

When, however, the initial tear (Type 4) 
has been small and in a secondary bronchus, 
leakage of air can continue unobserved as 
a subpleural accumulation under the 
visceral pleura. After several hours, a sec- 
ondary rupture into the pleural space can 
lead to a late pneumothorax, Treatment is 
once again aimed at the pneumothorax, and 
thoracotomy is not usually required, as the 
repair of the minor tear is spontaneous. 

Another possibility in this group is a 
self-limiting interlobar emphysema (Type 
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Fig. 7b.—Diagram of four 
types of partial bronchil 
tears occurring beyond the 
point of pleural reflection. 
Black dots represent early 
leakage of air, and open dois 
late leakage. See text for 
clinical picture of each type. 


5). This may occur when the visceral pleura 
is adherent to the bronchus and_ the 
bronchial tear small—so that the visceral 
pleura can only be dissected away partially. 
This interlobar emphysema is usually re- 
absorbed slowly. Therapy will consist only 
of making sure of an adequate, dry airway 
by aspiration, bronchoscopy or tracheotomy 
if necessary, aimed at avoiding the occur- 
rence of a “wet lung”. If a rupture into free 
pleura takes place secondarily, the result 
will be a late pneumothorax as in Type 4 
already discussed. 

The final possible tear (Type 6) is one 
in which the bronchial or alveolar leak acts 
as a one-way valve and the visceral pleura 
is not adherent. The air will then dissect 
progressively along the air pathways and 
finally burst into the mediastinum after a 
certain number of hours, In such a case, 
the patient may have been considered to 
have a minor chest contusion or minor rib 
fracture until the sudden appearance of 
marked subcutaneous emphysema around 
the face, neck and body many hours after 
the accident. The symptoms become those 
of the “puff-ball man” as in Types 1 and 2, 
but the treatment will be different. Once 
the tear is recognized and localized, al 
that is required in most patients is trach«- 
otomy (Table I) to maintain a clear airway, 
diminish the dead space and decrease the 
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intraluminal pressure. The bronchial lesion 
usually heals spontaneously and the air 


gradually clears. 


TABLE I.—TrRacHeotomy IN TRACHEO-BRONCHIAL 


TEARS 
Effect Result 
1. Decreases intra- (a) Prevents escape of more 


air out of tree 
(b) Prevents extension of 
tear 
2. Decreases dead Increases effective ventila- 
space tion 
3. Makes removal of Prevents occurrence of ‘wet 
secretions easy lung”’ 


luminal pressure 


We have encountered examples of these 
different types of lesions over the past eight 
years, and feel sure that many more partial 
tears go unrecognized. The basis for their 
recognition is early bronchoscopy in all 
cases to visualize and localize the tear. 
Bronchoscopy has the added advantage of 
cleaning out the airway of blood and secre- 
tions and thereby hastening recovery. We 
strongly urge endobronchial examination in 
all cases of traumatic chest injuries, 
especially if any subcutaneous emphysema 
or pneumothorax is present. This is the 
only means of obtaining a true picture of 
the frequency of tracheo-bronchial tears. 


Fig. 8, for example, is an_ illustration of 
the first type of tear. A 22 year old taxi driver, 
seen one hour after a head-on collision, was 
conscious but markedly cyanosed and dyspneeic, 
with a typical “puff-ball” appearance. 

The x-ray revealed no fractures and no 
pneumothorax, but extensive air in mediastinum 
and soft tissues. A rupture of the airway above 
the pleural reflection was suspected, and a collar 
of multiple needles was installed. Suction on 
these needles stopped the progression of the 
emphysema. The patient was then taken to the 
operating room and anesthetized. Before intu- 
bation a bronchoscopy visualized the tear, which 
was a Type | rupture, located in the distal 2 in. 
of trachea on the right wall. A right thoracotomy 
led to the lesion which was a vertical “flapping” 
tear at the junction of membranous and cartil- 
aginous portions approximately 2 in. in length. 
It was repaired by interrupted catgut sutures and 
the chest was closed. The subcutaneous emphy- 
sema gradually disappeared over the next 10 
days and by that time the patient could hardly 
be recognized as the same man. He left hospital 
after 18 days. He was seen again recently, and 
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Fig. 8.—Admission radiograph of tear of Type 1 
(trachea), showing marked subcutaneous emphy- 
sema and no pneumothorax. 


remains well after seven years with a normal 
tracheo-bronchial tree. 

Another example of the same type is il- 
lustrated in Fig. 9a which shows the typical 
“puff-ball man” appearance. We are grateful 
to Drs. Venne and Laurier for the details of this 
case, which they managed.'® The Type |] tear 
in this man was even more severe than the 
previous one. There was a complete “window” 
lesion of the right wall of the trachea. The 
fragment of trachea, lying loose in the medi- 
astinum, was re-sutured in place, and prompt 
and full recovery took place. In Fig. 9b it is 
difficult to realize that this is the same man, vet 
it is the same patient 15 days later. 


On the other hand, rupture of the 
bronchus just beyond the pleural reflection 
will give a picture of early pneumothorax 
(Type 3). Fig. 10 shows such a case. 


A 30 year old truck helper was riding in his 
vehicle when it struck another large construction 
truck. He was thrown out of his cab and landed 
on the wheel of the truck ahead of him, striking 
his left chest. He immediately felt pain in the 
chest, became short of breath, and was brought 
to hospital. 

On arrival he was markedly dyspneeic, with 
mild shock and rapid pulse. The x-ray revealed 
left pneumothorax. Continuous suction drainage 
was applied over the next five days. Control 
radiographs (Fig. 10b) having revealed no ex- 
pansion, a thoracotomy was undertaken (Aug. 
31, 1953) with a preoperative diagnosis of rup- 
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Fig. 9a. Fig. 9b. 


Fig. 9a.—Typical “puft-ball man” appearance in Type 1 tear (trachea). Fig. 9b.—Same 
patient 15 days later. (Reproduced with the permission of Drs. Laurier, Messier and Venne!’.) 





Fig. 10a. Fig. 10b. 


Fig. 10a.—Left pneumothorax in Type 3 tear (see Fig. 7b) immediately after injury. 
Fig. 10b.—Same case after five days of underwater seal drainage and suction. Thoracotomy j 
needed for repair of tear. 
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Fig. 11b. 


Fig. lla.—Late tension pneumothorax in Type 4 injury (see Fig. 7b). Fig. 11b.—Pneumo- 


thorax after initial aspiration. 


tured left bronchus beyond the pleural reflection 
(Type 3 of diagram) 
pneumothorax. 


with early persistent 


After suture of the bronchial leak, the lung 
expanded fully. The postoperative course was 
uncomplicated and the patient left hospital 10 
days later. He has remained well for five years. 
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Fig. llc. 


This type of partial tear gives a clinical 
picture different from that encountered in 
complete severance of the main bronchus, 
as pointed out earlier. It will be recalled 
that, in complete severance of the bronchus, 
the lung is completely atelectatic with an 





Fig. 11d. 


Fig. lle.—Beginning re-expansion with underwater seal drainage and suction. Fig. 11d.— 
Complete re-expansion after several days of suction. Remains well four and a half years later. 
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Fig. 12—Interlobar air in Type 5 tear of bronchus 
(see Fig. 7b). See text. 


intrapleural collection of fluid and usually 
no persisting pneumothorax. 

Type 4—or the tear with late pneumo- 
thorax—is_ illustrated by the following 
history: 


On a Saturday evening, a 25 year old man 
appeared in our emergency department after an 
automobile accident. He had suffered a small 
laceration to an eyebrow, which was sutured, 
and he complained of some vague chest pain. 
This was not considered serious enough, after 
examination, to warrant x-ray examination, and 
he was sent home and asked to return on Mon- 
day morning for a check-up. The following day, 
he experienced chest pain and coughed up 
bloodstreaked sputum. 

On Monday, while getting ready to return to 
hospital, he was suddenly seized with a severe 
pain in the right chest and immediately became 
short of breath. On arrival in hospital, he was 
breathing rapidly, with rapid pulse and cya- 


TABLE II.—Summary or Types or Tears, Usuat Sires, SymproMATOLOGY AND TREATMENT 


Type Site Symptoms 
1 Trachea 

2 Mediastinal br. 
3 Main br. 


4 Lobar br. Pneumothorax-late 

or 
5 Segmental br. Inter-lobar emphysema 
6 Segmental br. “Puff-ball’’-late 


Bronchoscopy in all cases—-early. 


“Puff-ball” early 
“Puff-ball” early 
Pneumothorax-early 


Vol. 2 


nosis. The radiograph of the chest (Fig. lla) 
showed massive tension pneumothorax. 

After visualization of a partial tear in the 
upper lobe bronchus, and _ initial aspiration of 
air, an intercostal water-seal drainage and con- 
tinuous suction were maintained for several days 
(Figs. 11b and llc) and complete re-expansion 
was obtained (Fig 11d). No tracheotomy was 
required, as the airway remained dry. The patient 
has remained well for four and one-half years. 


The fifth type of tear gives the type of 
picture shown in Fig. 12 with interlcbar 
collection of air, The bronchial tear in this 
patient was visualized on one side only, 
though the x-ray picture would lead us to 
suspect tears on both sides, He had mul- 
tiple other injuries; since the interlobar 
extravasation was self-limiting, no active 
therapy for this was required. Needless to 
say, some tears of this type will be missed 
even on bronchoscopy because the rupture 
has occurred in a secondary bronchus be- 
yond the reach of the examining instrument, 
or in alveoli. 


The last type (Type 6) is well shown by the 
case of a 58 year old man admitted after a fall 
of 17 feet from an exterior staircase. On ad- 
mission, he was unconscious but recovered 
slowly over the next hour. On awakening he 
complained of severe pain in the left chest, 
roughly in the area of his heart. No subcutaneous 
emphysema was noted. The radiograph revealed 
fractures of ribs 4, 5, 6, 7, 8 and 9 on the left 
only (Fig 13a). 

He was kept in hospital. Next morning early, 
during a coughing episode, marked subcutaneous 
emphysema suddenly appeared over neck, face 
and body, with laboured breathing and increas- 
ing cyanosis (Fig 13b). He had suddenly be- 
come a “puff-ball man”. 

Bronchoscopy revealed a tear in the supero- 
dorsal bronchus of the left lower lobe. Trache- 
otomy was performed to abolish dead space and 
prevent atelectasis and smooth recovery occurred 


Treatment 


Thoracotomy 

Thoracotomy 

(a) Water-seal drainage 

(b) Thoracotomy 
if needed 

(ce) Tracheotomy ) 


Tracheotomy 
rracheotomy 
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Fig. 13a. 
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Fig. 13b. 


Fig. 13a.—Admission radiograph showing only undisplaced fractures of 4th to 9th 
ribs on the left (poorly shown on illustration). Fig. 13b.—Radiographic appearance 18 hours 
later after sudden development of “puff-ball” appearance. No pneumothorax, but marked sub- 


cutaneous emphysema. Type 6 tear (see Fig. 
lower lobe. 


in 10 days. Discharged well 17 days later, he 
went back to work after two months. 


Table II summarizes the six possible 
types of partial tear limited to the tracheo- 
bronchial tree. The two first types, before 
the pleural reflection, dramatic in onset and 
threatening life, require immediate major 
treatment. The four other types require 
more minor procedures and careful watch- 
ing, but in many cases resolve spontaneously 
in about two weeks. 

Most important is the proper recognition 
of the type and site of injury—based on 
four things: (1) the history of the injury; 
(2) the clinical examination; (3) the x-ray 
findings; (4) the bronchoscopic visualiza- 
tion of a tear. 

Bronchoscopy is all important and must 
be performed as soon as possible after the 
accident, if necessary in the operating room 
prepared for thoracotomy or tracheotomy as 
the case may be. We feel strongly that there 
are no contraindications to the examination, 
indeed it may often be life-saving in a 
gravely ill patient. It has the advantage of 


7b) visualized in supero-dorsal segment of left 


clearing out the bronchial tree of accumu- 
lated blood and secretions; oxygen can be 
carried to the cleared-out lung parenchyma, 
and most important of all, the exact area 
and extent of injury can be ascertained so 
that adequate therapy can be carried out. 


SUMMARY 


Certain aspects of accidental partial tears 
in the human airway are described. Path- 
ways of air transport along vascular and 
bronchial sheaths are discussed. Proper 
recognition and localization of these tears 
are stressed, with reference to six different 
types of injury, and the modifications of 
treatment inherent to each type are men- 
tioned. 

All cases of chest trauma should be 
watched carefully. Bronchoscopy should not 
be withheld, A minimal amount of air in 
soft tissues, mediastinum or chest, and a 
stable clinical condition initially, can give 
place to quite rapid deterioration after a 
coughing episode.* Obviously, not every 
case of chest trauma or subcutaneous em- 
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physema will follow these patterns. How- 
ever, when first seen, it is not possible to 
predict what course will be followed; for 
this reason we think it important to take 
steps to recognize the lesion, so as to 
manage it properly. 
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RESUME 


La rupture de la trachée et des bronches souches 
se produit plus fréquemment qu’on ne le soupconne. 
La guérison dépend d’un diagnostic précoce. Le 
présent travail ne porte pas sur les lésions ouvertes 
du thorax qui sont causes évidentes d’emphyséme 
sous-cutané mais plut6t sur celles qui peuvent 
passer inapercues au début a cause de lintégrité 
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des téguments. La rupture compléte d’une bronche 
produit une atélectasie, précédée ou non de pneu- 
mothorax. Lorsqu’il se produit une augmentatior 
considérable de la pression a lintérieur des voies 
respiratoires le point le plus faible et celui qu 
cédera le premier semble la trachée_thoraciqu« 
ou les bronches souches tout prés de la bifurcation 
L’étendue de la rupture sera en rapport avec l: 
pression exercée. Macklin a démontré qu'une 
augmentation graduelle de la pression améne no1 
pas une rupture des bronches mais de la paro 
alvéolaire elle-méme. Les expériences de cet autew 
sur le chat ont été répétées avec une légére modi- 
fication de technique portant sur lemploi d’w 
cathéter endotrachéal au lieu d’une als inséré¢ 
dans la bronche. Alors que la présence d’air dans 
le médiastin devient ivtlente a une pression de 12 
cm. Hg avec une sonde intrabronchique, |’emphy- 
séme sous-cutané se manifeste 4 une pression de 
3 cm. Hg lorsque la pression est exercée sur la 
trachée-artére. Au cours d’une autre expérience 
ou l’on a insufflé rapidement une pression dail 
de 10 cm. Hg a l'aide d'un cathéter dans |’cesophage 
dun chat, l’auteur du présent article a constaté 
une infiltration d’air dans les tissus sous-cutanés, 
médiastinaux, pleuraux et abdominaux. L’air semble 
s’échapper le long de la plévre viscérale pour at- 
teindre le hile. 

Les accidents qui peuvent causer une augmen- 
tation soudaine de la pression intra-thoracique 
sont les collisions d’automobiles ot le conducteur 
est soudainement projeté sur son volant, les chutes 
d'une grande hauteur (la victime tombant sur ses 
pieds ou sur sa poitrine) ou les coups portés par 
un objet trés lourd et effleurant la poitrine pendant 
un instant. Si le choc dépasse une certaine violence 
les gros vaisseaux seront sectionnés et la mort 
suivra immédiatement. Si le parenchyme _pul- 
monaire est rompu ou broyé il y aura hémorragie 
plus lente. Dans les cas d’emphyséme sous-cutané 
laspect du malade est impressionnant et évoque 
un “homme soufflé”. Le traitement d’urgence 
consiste en une décompression par l’application 
dun licou d’aiguilles. Une fois la lésion localisée 
grace a l’endoscopie, une thoracotomie immédiate 
simpose avec suture de la déchirure. L’attitude 
conservatrice dans ces cas comporte des risques 
graves de médiastinite ou de suites lointaines de 
sténose bronchique avec bronchiectasie. 

Les lésions qui se produisent au-dela de la gaine 
pleurale du pédicule pulmonaire constituent un 
autre groupe. Dans le cas de rupture d’une grosse 
bronche avec son revétement de plévre viscérale 
il y a pneumothorax immeédiat et la pression peut 
devenir positive si la déchirure agit a la maniére 
dune valve. Si la déchirure affecte une bronche 
plus petite, lair peut s’accumuler sous la plévre 
viscérale et ne séchapper dans l’espace pleural 
que plusieurs heures plus tard donnant également 
lieu 4 un pneumothorax. Les petites déchirures 
guérissent spontanément. On peut aussi voir des 
cas d’emphyséme inter-lobaire. Dans les cas ot la 
plévre viscérale n’adhére plus, l’air se fraie gra- 
duellement un passage le long des bronches et 
fait finalement irruption dans le médiastin aprés 
quelques heures. Le tableau clinique est aussi 
celui de l’emphyséme sous-cutané mais le traite- 
ment ne consiste qu’en une trachéotomie afin de 
diminuer l’espace mort et de maintenir l’échange 
gazeux a un niveau satisfaisant. Dans la maiorité 
de ces cas lacte thérapeutique dépend de la 
bronchoscopie. I] est donc important de la pratiquer 
aussi souvent qu'il est nécessaire et le plus tét 
possible aprés l’accident. 





i ic Lat 


4 





July 1959 


SURGICAL TREATMENT OF ACHALASIA OF THE CESOPHAGUS* 


C. EDWARD B. ABBOTT, B.A., M.D., 
WALTER C. MacKENZIE, M.D., C.M., M.S., F.R.C.S.(C), F.A.C.S., and 
COLIN A. ROSS, M.D., F.R.C.S.(C), F.A.C.S., Edmonton, Alta. 


THE PURPOSE of this review is to evaluate 
the modified Heller operation in the treat- 
ment of achalasia of the oesophagus. Achal- 
asia is a disease of unknown etiology and 
refers to a condition in which there is a 
generalized disorder of the motility of the 
entire cesophagus with failure of the lower 
cesophageal sphincter to relax on swallow- 
ing. 


ETIOLOGY 


The first description of this condition was 
by Thomas Willis'** in 1672, who felt that 
there was an obstruction at the upper end 
of the stomach caused by a tumour or a 
palsy. In 1881, von Mikulicz proposed 
spasm of the cardiac sphincter as the etio- 
logical factor. Einhorn,” in 1888, suggested 
that there was an absence of relaxation at 
the cardiac orifice rather than actual spasm. 
Hurst,* in 1913, was impressed by the fact 
that even in the presence of so-called 
cardiospasm a bougie passed easily through 
the cardiac orifice. He felt that there ap- 
parently was a lack of relaxation after nor- 
mal peristalsis and, following the suggestion 
of Sir Cooper Perry, he proposed the term 
“achalasia”. During the years 1926 to 1930, 
Rake® together with Hurst* reported eleven 
patients with evidence of degeneration of 
Auerbach’s plexus in the lower portion of 
the oesophagus associated with achalasia. 
They concluded that the failure of the 
cardiac sphincter to relax was secondary to 
this degeneration. 

Some recent experimental work by Alnor? 
in Germany has shown that it is possible to 
produce achalasia in rabbits and dogs simu- 
lating that seen in human beings. This he 
accomplished by applying CO, snow to a 
small area of the cardia and thus injuring 
Auerbach’s plexus. However, although most 
authors agree that the disease is one of 


*From the Department of Surgery, Faculty of 
Medicine, University of Alberta, Edmonton, 
Alberta. Presented at the Annual Meeting of the 
Royal College of Physicians and Surgeons of Can- 
ada, January 23-24, 1959, in Vancouver, B.C. 
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Age in years 


0-10 
Fig. 1.—Age distribution. 


neuromuscular dysfunction, the theory that 
degeneration of Auerbach’s plexus is the 
primary condition is not universally ac- 
cepted. 


STUDY 


The present study concerns twenty-five 
patients (13 female and 12 male) operated 
upon for achalasia between the years 1946 
and April 1958 in the teaching hospitals 
of the University of Alberta, The youngest 
patient was two and a half years old, the 
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Fig. 2.—Duration of symptoms grouped into five year 
periods. 
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noted with both solids and liquids; in six 


° 
— patients it occurred only with solids, and in 
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two patients only with liquids. Weight loss 
was a feature in over 70% of the patients. 
Retrosternal pain after meals was present 


3 in 60% of the group (Fig. 3). Physical 
G findings apart from weight loss were not 
; remarkable in the patients studied. 

r 

, DIAGNOSIS 

5 The diagnosis was suspected from 
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Fig. 3.—Major symptoms. 


oldest was seventy years of age (Fig. 1). 
The duration of symptom; has _ been 
grouped into five year periods as in Figure 
2, the average for the group being seven 
years. Sixty per cent of this group of 
patients had symptoms for five years or less. 
Dilatation of the cesophagus was carried 
out in 13 of the 25 cases before operation. 


SYMPTOMS 

The most significant and the presenting 
complaint in all patients was dysphagia. In 
17 patients, difficulty in swallowing was 


the history and confirmed by roentgeno- 
logical and cesophagoscopic examinations. 
(Esophagrams were reviewed in all cases 
and these demonstrated various degrees of 
dilatation. The composite roentgenogram 
seen in Figure 4 demonstrates various de- 
grees of achalasia. All patients in this 
series who had not undergone dilatation 
before operation had preoperative oesopha- 
goscopic examination. 


DIFFERENTIAL DIAGNOSIS 

Achalasia must be differentiated from 
benign and malignant strictures of the 
cesophagus, Ellis and associates** refer to 
a separate entity, “diffuse spasm of the 
cesophagus”, and point out the importance 
of differentiating it from achalasia. Diffuse 
spasm is characterized by simultaneous 
forceful contractions of the 


repetitive, 





Fig. 4.—Left, a oneal cesophagram. Centre, typical feaibuten dilatation in the lower end 


of the cesophagus. Right, grossly 


ilated oesophagus with sigmoid-like characteristics. 
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Heyrovsky - 1913 


Heller-|I9I3 
Zaaiger-|923 


Fig. 5.—Various surgical procedures, See text. 


| esophagus after swallowing, resulting in 
dysphagia associated with pain. Dilatation 
is rare in the lower part of the oesophagus, 
and muscular hypertrophy may be present. 
This entity may occur alone or with other 
associated gastrointestinal diseases. Sclero- 
derma occasionally can be confused with 
achalasia as the oesophageal disorder pre- 
cedes the dermatological manifestations. 
However, the wall of the oesophagus is 
usually stiffened and dilatation is not 
marked. 


DEVELOPMENT OF OPERATIVE 

MANAGEMENT 

Numerous surgical procedures (Fig. 5) 
have been advocated over the years, most 
of which have been discarded today. The 
original approach was to bypass or destroy 
the cesophago-gastric junction. Mikulicz, in 
1904, manually dilated the narrowed seg- 
ment through a gastrotomy incision. In 
1910, Wendel® advocated longitudinal in- 
cision through all layers of the cesophago- 
gastric junction with transverse closure, 
thus increasing the diameter of the lumen 


at this site. This procedure has been revived 
as recently as 1956 by Sweet.’’ Hey- 
rovsky,*'® in 1913, anastomosed the gastric 
fundus to the dilated cesophagus to bypass 
the narrowed segment at the cardia. In 
1915, Girard" performed a modification of 
the Wendel type of procedure in which 
only the muscularis was incised and then 
sutured transversely. Tuttle’t has carried 
this out on 36 patients since 1949 with good 
results, However, it is not generally agreed 
that this closure of the muscularis is neces- 
sary to prevent reflux cesophagitis. Gron- 
dahl,® in 1916, utilized a longitudinal in- 
cision through all layers of the lower 
cesophagus and upper stomach with re- 
construction similar to a Finney-type py- 
loroplasty. However, over the years the 
above procedures have been complicated 
by regurgitation and reflux cesophagitis and 
have fallen into disrepute. 

In 1913, Heller®:?° proposed an cesophago- 
gastric extramucosal myotomy anteriorly 
and posteriorly (Fig. 5). Heller had been 
impressed by the similarity of the de- 
formity to that of hypertrophic pyloric 
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Fig. 6.—Wangensteen modification. No, 2. 





WANGENSTEEN -(1952) 


The Levine tube has been pulled 


through a gastrotomy incision and a Foley catheter tied to its end, No. 3. The Levine 
tube has been pulled back and the catheter bag positioned in the cesophago-gastric 
junction and inflated to facilitate division of the stretched fibres of the lower cesophagus 
and upper stomach. No. 4. Myotomy completed and the gastrotomy incision closed. The 


insert shows a Heinecke-Mikulicz pyloroplasty. 


stenosis in infancy, and attempted to dupli- 
cate the Fredet-Ramstedt operation at the 
cardia. In 1923, Zaaijer'? modified the op- 
eration by using only one incision placed 
anteriorly, and it is this modified Heller 
operation that is most commonly used 
today. 

Wangensteen,'® in 1952, performed the 
myotomy over an inflated Foley catheter 
bag introduced through a gastrotomy in- 
cision (Fig. 6). This technique facilitates 
complete division of all remaining cesopha- 
geal muscle fibres and upper gastric circu- 
lar muscle fibres. Wangensteen also added 
a Heineke-Mikulicz pyloroplasty to facili- 
tate gastric drainage. This is illustrated in 
Fig. 6, and consists of a longitudinal in- 
cision through all layers of the pylorus with 
closure transversely in one layer. Maingot" 
has also added a pyloroplasty of this type 
with good results, and feels that he has 


improved the effectiveness of the surgical 
procedure. 


TREATMENT 


In this series, a modified Heller opera- 
tion was performed on 22 out of 25 
patients, 10 through the thorax and 12 
through the abdomen. Only one patient had 
a Heineke-Mikulicz pyloroplasty. The re- 
maining three patients of the 25 were 
treated by three different cardioplastic pro- 
cedures and are not included in the final 
results. 


OPERATIVE PROCEDURE 


The abdominal approach is favoured by 
many surgeons because of the following ad- 
vantages: (1) associated  gall-bladder 
disease, duodenal ulcer or the presence of 
a hiatus hernia and other intra-abdominal 
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Fig. 7.—Modified from Maingot, R.: Abdominal Operations, 3rd. edition, 1955. Courtesy 
of Appleton Century-Crofts, Inc. Fig. 8.—Modified from Maingot, R.: The Management of 
Abdominal Operations, Volume I, 1957, 2nd edition. Courtesy of H. K. Lewis & Co., Ltd., 
London. 


lesions can be assessed and treated at the 
same operation; (2) a pyloroplasty to facili- 
tate gastric emptying can be easily added; 
(3) postoperative discomfort is less than 
with a thoracotomy. In the abdominal ap- 
proach a midline incision is used and the 
left lobe of the liver is mobilized well 
to the right by dividing the left triangular 
hepatic ligament. The peritoneum over the 
cesophago-gastric junction is divided trans- 
versely and the cesophagus mobilized from 
its bed by blunt dissection with a finger. 
An encircling Penrose drain can be used 
to facilitate exposure of the lower end of 
the oesophagus (Fig. 7). The left vagus 
nerve is identified and preserved by re- 
traction to the right. The broken line in 
Figure 7 marks the site of the incision 
through both muscular layers of the lower 
cesophagus and upper part of the stomach. 

The incision should extend far enough 
distally to be sure that all cesophageal fibres 
are divided and it should be kept to the 
right of the midline. The total length of 
this incision will average 8-12 centimetres 


and the mucous membrane should bulge 
freely into view as in Figure 8, which 
shows the completed operation, When the 
procedure is complete there should be no 
evidence that any circular bands of muscle 
fibres are constricting the mucosa. Perfor- 
ation of the mucosa at operation occurs 
most often at the junction of the gastric 
and oesophageal mucosa and must be recog- 
nized and carefully closed. No attempt is 
made to approximate the peritoneum over 
the defect in the muscle wall. 

The addition of a pyloroplasty in all 
probability improves gastric drainage and 
decreases the incidence of reflux into the 
cesophagus. While this procedure was car- 
ried out in only one patient in this study, 
it is our feeling that the physiological basis 
for its addition is a sound one. 


RESULTS 


All 22 patients in the Heller group have 
replied to correspondence, while 13 have 
been interviewed personally by the authors. 
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Two patients are dead from other causes. 
The follow-up period in this Heller group 
averages three years and two months. 
Seventy-seven per cent of the patients have 
had an excellent result with no recurrence 
of dysphagia and no clinical evidence of 
regurgitation or oesophagitis. Nine per cent 
are classified as having had a good result, 
experiencing an occasional bout of dys- 
phagia, especially when eating too rapidly. 
The patients in both groups have gained 
weight and returned to normal activities. 
In three patients a poor result was obtained. 
Careful review of the records revealed that, 
in all three, insufficient indications were 
present to warrant the operative procedure. 
One was a child of two and one-half years 
of age who had muscular dystrophy; a sec- 
ond was a man, age 66, whose primary 
lesion was a stricture of the lower cesopha- 
gus; while the third poor result was in a 
man 58 years of age whose main symptom 
was dysphagia. However, the roentgeno- 
logical findings did not support a diagnosis 
of achalasia. 

The composite roentgenogram in Fig. 
9 demonstrates the result in a 35 year old 
female with achalasia of six years’ dura- 
tion. She had numerous dilatations between 
1943 and 1949. The preoperative cesopha- 
gram in 1949 demonstrates the moderate 
fusiform dilatation of the lower cesophagus, 
typical of many of the patients in this re- 
view. The cesophagram in 1950 was taken 
two months postoperatively, while the 
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cesophagram in 1958 confirms the excellent 
clinical result in this patient eight years 
after a modified Heller operation. 


DIscussION 


It has been previously reported'® that 
between 60% and 80% of patients with 
achalasia will respond to periodic ceso- 
phageal dilatation and medical manage- 
ment. The remainder have required surgi- 
cal intervention. However, it is perhaps 
time we re-assessed these results, remem- 
bering that patients with severe symptoms 
may obtain relief but not an asymptomatic 
state. Persistent medical management re- 
sults in progressive oesophageal dilatation, 
inflammation and scarring which makes 
later cardiomyotomy difficult, We should 
also keep in mind the fact that bouginage 
or hydrostatic dilatation is simply a blind 
uncontrolled attempt to mimic an extra- 
mucosal cesophago-cardiomyotomy. Fur- 
thermore, it is not without its dangers, such 
as perforation and mediastinitis, both of 
which can be prevented by direct surgical 
approach. This has been dramatically called 
to our attention in a 38 year old female 
patient with achalasia who had a hydro- 
static dilatation by an experienced, com- 
petent thoracic surgeon in November 1957. 
Two days later, there was clinical evidence 
of cesophageal perforation. A left thora- 
cotomy confirmed the presence of a small 
laceration in the mucosa of the lower end 
of the cesophagus associated with extensive 
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muscle laceration similar to that seen at 
the conclusion of a modified Heller pro- 
cedure. This patient, fortunately, did not 
develop mediastinitis, but has had a lengthy 
convalescence due to a small abscess in the 
left lower lobe of the lung behind the left 
border of the heart. 


CONCLUSION 


This study confirms the belief that extra- 
mucosal cesophago-cardiomyotomy is an ex- 
cellent method of treatment for achalasia 
of the cesophagus when the diagnostic cri- 
teria are met. It must be recognized, how- 
ever, that this operation does not abolish 
the deranged motility of the cesophagus 
but simply destroys the area of contraction 
at the lower end of the cesophagus. 

It has been recently suggested"*:"* that the 
modified Heller operation should be the 
primary form of treatment in achalasia of 
the oesophagus. This can be supported by 
the fact that direct surgical division of the 
muscle fibres does away with their blind 
avulsion, which in turn may result in the 
complications mentioned earlier. The pa- 
tients in this series obtained dramatic relief 
of their symptoms and are extremely grate- 
ful. In our opinion, an _ extramucosal 
cesophago-cardiomyotomy (better known as 
a modified Heller operation) is the primary 
treatment of choice in achalasia of the 
cesophagus. 


SUMMARY 


Twenty-five patients with achalasia of 
the cesophagus have been operated upon 
and form the basis of this review. Twenty- 
two were treated by a modified Heller 
operation, while three had various recon- 
structive procedures on the gastro-cesopha- 
geal junction. 

The historical aspects of the lesion and 
the present day theories of etiology are dis- 
cussed. Typical signs and symptoms in the 
patients studied, the differential diagnosis, 
and representative preoperative and post- 
operative roentgenograms are _ illustrated 
and discussed. 

All 25 patients have been assessed and 
no case has been lost to follow-up. In the 
group treated by a modified Heller pro- 
cedure the follow-up period averaged three 
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years and two months. In the small group 
treated by gastro-cesophageal reconstruc- 
tion, the time since operation has averaged 
eleven years. The results of treatment of 
both groups have been carefully studied. 

It has been concluded from this study 
that a modified Heller cesophago-cardio- 
myotomy is the primary treatment of choice 
in achalasia of the oesophagus. 
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RESUME 

L’achalasie de lTcesophage est un état patho- 
logique d’étiologie inconnue dans lequel il existe 
un désordre du péristaltisme de Yorgane accom- 
pagné d’une absence de relachement du sphincter 
inférieur lors de la déglutition. 

Aprés une revue de la littérature concernant 
cette question, les auteurs étudient 25 cas de cette 
entité, dont 13 femmes et 12 hommes. Le symp- 
téme dominant est la dysphagie: la difficulté a 
avaler porte sur les solides et les liquides (17 cas), 
sur les solides seulement (6 cas) ou sur les 
liquides seulement (2 cas). La perte de poids et 
les douleurs rétrosternales postprandiales sont trés 
fréquentes. 

Le diagnostic fut établi d’aprés lhistoire de la 
maladie et d’aprés les examens radiologiques et 
cesophagoscopiques. Le diagnostic différentiel avec 


SPLENIC INDENTATION OF THE 
GASTRIC FUNDUS SIMULATING 
NEOPLASM 


Two cases are described by Brown and Dobbie 
(Am. J. Roentgenol., 81: 599, 1959) in which 
a normal spleen was apparently responsible for 
the production of a persistent filling defect of the 
fundus of the stomach resembling gastric neo- 
plasm. In each case, the filling defect was re- 
peatedly identified on upper gastrointestinal 
roentgenograms. 


In each case the patient had been admitted 
to hospital for investigation of vague but persist- 
ent upper abdominal pain, accompanied by 
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les strictures bénignes ou malignes de l’cesophage 
se pose. 

Les auteurs exposent succintement plusieurs 
traitements opératoires proposés dans le passé et 
qu’on a maintenant abandonnés. L’intervention 
actuelle est une modification de l’opération de 
Heller, qui est essentiellement une myotomie extra- 
muqueuse cesophago-gastrique. En ce qui con- 
cerne le processus opératoire, la voie abdominale 
doit étre préférée: elle permet le traitement d’un 
état pathologique abdominal concomitant, et I’as- 
sociation d’une pyloroplastie au besoin. 

Des 22 ae 2s traités de cette facon et suivis 
pendant environ trois ans, 77% ont eu un excel- 
lent résultat, ne souffrant plus d’aucune dysphagie, 
et 9%, un bon résultat, présentant seulement un 
peu de difficulté a avaler lorsqu’ils mangent trop 
vite. Trois patients non améliorés ne montraient 
pas d’indication opératoire bien établie. 


nausea and other gastro-intestinal symptoms. In 
each case, the radiologist found a_ persistent 
fundal filling defect which did not however seem 
related to the symptoms and did not strongly 
suggest a malignant lesion. In one case a benign 
gastric tumour (leiomyoma) was diagnosed, and 
in the other an intramural polypoid neoplasm. 

When exploration was carried out, the superior 
end of a normal spleen was found to be in 
intimate contact with the greater curvature at a 
site corresponding with the filling defect. 

The authors suggest that, although it is not 
surprising that the superior tip of the spleen can 
cause a recognizable indentation of the gastric 
wall, this diagnostic trap is not well appreciated. 
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CYSTS AND CYSTIC TUMOURS OF THE ANTERIOR MEDIASTINUM* 


MAURICE BEAULIEU, M.D., WILFRID CARON, M.D., F.R.C.S.[C] and 
BERNARD PARADIS, M.D., Quebec City, Que. 


“HE MEDIASTINUM is the space between the 
pleural cavities extending from the upper 
opening of the thorax to the diaphragm. 
it is bounded anteriorly by the sternum, 
posteriorly by the thoracic vertebrae and 
iterally by the mediastinal layers of the 
pleura, A line drawn through the fourth 
‘thoracic vertebra to the junction of the 
econd rib with the sternum divides the 
‘nediastinum into a superior and inferior 
portion (Fig. 1). 

The most frequent tumours of the su- 
perior mediastinum are neurogenic tumours 
and intrathoracic goitres; lymphangiomas 
are rarer lesions. 

Below the superior mediastinum, the 
mediastinal cavity may be divided into 
three portions: the posterior mediastinum, 
the middle mediastinum and the anterior 
mediastinum. 


The posterior mediastinum is that area 
lying posterior to the heart and anterior to 
the lower eight thoracic vertebrz. In this 
region, enterogenous cysts and neurogenic 
tumours may be found. Neurogenic tumours 
are by far the most frequent; neurofibromas 
arise from the intercostal nerves and gan- 
glioneuromas from the sympathetic ganglia 
of the thoracic region. About 35% of all 
mediastinal tumours are neurogenic; one 
out of five of these tumours is malignant. 

The middle mediastinum includes the 
bifurcation of the trachea, the pericardial 
sac and its contents, the heart and great 
vessels. Masses in this region are most 
frequently composed of diseased lymph 
nodes: tuberculous, lymphomatous, meta- 
static or granulomatous (especially sar- 
coidosis ). 

The anterior mediastinum is that area 
which lies anterior to the pericardium, in- 
ferior to the superior mediastinum and 
posterior to the sternum. The most frequent 
tumours of the anterior mediastinum are 
bronchogenic cysts, pericardial cysts, tera- 
toid tumours and thymomas. 


From the Department of Surgery of Ste-Foy 
Hospital (D.V.A.), Ste-Foy, Quebec. 
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Fig. 1.—Compartments of the mediastinum and 
location of mediastinal tumours. 


All the lesions mentioned above occur 
most commonly in the mediastinal area in- 
dicated (Fig. 1) but not exclusively so. 
For example, bronchogenic cysts are occa- 
sionally found in the posterior mediastinum. 
A mass may sometimes grow or slide to- 
wards more compressible or more depend- 
ent areas. 

Nearly 50% of all mediastinal tumours 
are found in the anterior mediastinum. 
These tumours are frequently cystic. Bron- 
chogenic cysts and pericardial cysts are 
true cystic formations; their respective in- 
cidences are about 15% and 5% of all 
mediastinal tumours, Teratomas may be 
solid but usually they are at least partly 
cystic; their incidence is about 10% of all 
mediastinal tumours. Thymomas are com- 
mon and form about 15% of all mediastinal 
tumours. They are usually solid, thymic 
cysts being very rare lesions. 

We will present typical cases of these 
cysts or cystic lesions, A brief description 
of the most common pathological findings 
in such cases will follow. Finally, we will 
discuss the diagnosis and the action to be 
taken when an abnormal shadow is dis- 
covered in the anterior mediastinum. 


Case 1.—A 56 year old man was admitted 
to hospital on May 1, 1958, complaining of 
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Fig. 2. Fig. 3, 
Fig. 2.—Case 1—pericardial cyst. Preoperative chest radiograph (antero-posterior view). 
Fig. 3.—Case 1—pericardial cyst. Preoperative chest radiograph (lateral view). 


slight dyspnoea and fatigue of six months’ dura- large spherical mass of homogenous density 
tion. He stated that he had had a right pleurisy __ located anteriorly in the right cardio-phrenic 
at the age of 12. Radiological studies showed a angle (Figs. 2 and 3). At fluoroscopy, there were 


re Py P ? . -* : 


Fig. 4.—Case 1—pericardial cyst. Pericardial cyst as it appeared immediately after 
opening the right chest. 
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no pulsations. A barium swallow did not demon- 
strate herniation of abdominal viscera into the 
right chest. Results of physical examination, 
clectrocardiogram and results of all laboratory 
examinations were within normal limits. On 
May 9, 1958, right thoracotomy was performed 
tnrough the bed of the seventh rib. A thin-walled 
cyst measuring 13 by 19 cm. was easily removed, 
«s no adhesions were present except over a 
lumited area of the pericardium (Fig. 4). Post- 
operative recovery was uneventful (Fig. 5). 
‘he cyst contained clear water. Histopathological 
‘xamination revealed a pericardial cyst. 


Pericardial cysts are thought to be 
coelomic cysts and to originate from failure 
of primitive mesenchymal lacunze which 
form the pericardium to fuse with others; 
instead, they form independent cavities. 
They are nearly always located anteriorly 
und closely related to the cardio-phrenic 
angle, more frequently the right. Some have 
a pedicle attaching them to the pericardium. 
There may be a narrow communication 
through which fluid in the cyst can be 
expressed into the pericardium. In the 
case reported, the cyst was adherent to the 
pericardium but there was no such pedicle 
or communication. Pericardial cysts are 
frequently called “spring water cysts” be- 
cause they contain crystal clear fluid. They 
have a thin, purely fibrous wall which is 
lined by a single layer of cuboidal or flat 
cells. 


CasE 2.—A 28 year old housewife was 
admitted to hospital on March 30, 1954, 
complaining of palpitations and dyspnoea of 
two years’ duration, and of recent episodes of 
dizziness on forward bending. At the time of 
her first symptoms, the patient had a chest 
radiograph taken; she was told that she had 
enlargement of her heart. On the admission film, 
it was possible to arrive at a similar conclusion 
(Fig. 6). However, on study of tomographic 
sections, a spherical mass of homogenous density 
was easily made out in front of the heart (Fig. 
7). At fluoroscopy and kymography, the normal 
pulsation of the left border of the heart could 
not be demonstrated. Physical examination was 
negative except for diminished heart sounds; 
there was no murmur. Electrocardiographic 
tracings showed flattened T waves. All labora- 
tory examinations gave results within normal 
limits. On April 4, 1954, a left thoracotomy was 
performed. A huge cyst dislocating the heart 
to the right and posteriorly was easily removed 

Fig. 8). There was a pedicle attaching the cyst 
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Fig. 5.—Case 1—pericardial cyst. Postoperative 
chest radiograph. 


to the left main bronchus but no free communi- 
cation with the bronchial tree could be demon- 
strated (Fig. 9). The anatomical diagnosis was 
that of a typical bronchogenic cyst. The cyst 
was unilocular and contained about 1500 c.c. of 
brownish thin fluid. Four years after operation, 
the patient remains well and free of her previous 
symptoms. 


Bronchogenic cysts originate essentially 
in a developmental fault, probably by a 
“pinching off” process from one of the out- 





Fig. 6.—Case 2—bronchogenic cyst. Preoperative 
chest radiograph. 
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Fig. 7.—Case 2—bronchogenic cyst. Anterior tomo- 
graphic section (12 cm. from the posterior chest wall). 


growing lung buds. They are closely related 
to the carina or a major bronchus, to which 
they may be attached by a pedicle. Free 
communication with the bronchial tree is 
rarely present; in the few cases reported, 
there was occasional evacuation of fluid 
contents into the air passages, and on x-ray 
films the cyst showed a fluid level. Bron- 
chogenic cysts are usually unilocular and 
the contents may be either clear and mucin- 
ous or brownish. Microscopically, the wall 
contains bronchial elements such as carti- 
lage, smooth muscle, mucous glands and 
elastic tissue in disorderly arrangement; it 
is lined with bronchial epithelium which 
may or may not be ciliated. In the case 
reported, these tissues were present; the 
bronchial epithelium was not ciliated. Bron- 
chogenic cysts are benign lesions, but infec- 
tion is a serious complication; it may well 
lead to rupture of the cyst, mediastinal 
abscess and empyema. 


Case 3.—A 22 year old soldier was admitted 
to Ste-Foy Hospital on March 6, 1957, com- 
plaining of slight left upper chest pain. The 
left pleural cavity had been drained for empyema 
at the age of three. 

Radiological studies showed an abnormal 
mediastinal shadow at the level of the aortic 
knob (Fig. 10). This shadow was best visualized 


“" $o8 € 


Fig. 8.—Case 2—bronchogenic cyst. 


on anterior tomographic sections but its contoui 
remained partly obscured (Fig. 11). At fluoro- 
scopy, there was no evidence of pulsation and 
the mass did not rise on swallowing. Physical 
examination was negative. Blood pressure was 
taken in the four limbs with normal findings. 
Serological and all laboratory tests were negative 
On April 4, 1957, a left thoracotomy was per- 
formed. The lung was intimately adherent to 
the chest wall, probably because of the previous 
pleural sepsis. An irregular and embossed cyst 
measuring 16 by 7 cm. was found in front of 
the great vessels and their divisional branches. 
It was markedly adherent to these structures. 
During separation, the cyst was accidentally 
ruptured, and brownish sebaceous fluid and hair 
spilled out. Careful sharp dissection was required 
for complete removal. The postoperative course 


Fig. 9.—Case 2—bronchogenic cyst. Postoperative 
chest radiograph. 
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Fig. 10. 
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Fig. 12. 


Fig. 11. 


Fig. 10.—Case 3—“dermoid” cyst. Preoperative chest radiograph. Fig. 11.—Case 3— 
“dermoid” cyst. Anterior tomographic section. Fig. 12.—Case 3—“dermoid” cyst. Postoperative 


chest radiograph. 


was uneventful (Fig. 12). At examination, the 
cyst was unilocular and its wall was 0.5 cm. 
thick and firm. The inner lining was irregular 
and showed a protruding and pediculated sphere 
(Fig. 13). Histological studies revealed well 
differentiated tissues of all three germinal layers, 
but ectodermal derivatives were markedly pre- 
dominant. The pathologist’s diagnosis was of 
benign teratoid tumour of the “dermoid” type. 
Two months after operation, the patient was 
back to full-time work. 


Case 4.—A 45 year old veteran was admitted 
to Ste-Foy Hospital on September 25, 1956, 
complaining of long-standing palpitations and 
dyspnoea. He had a history of chronic alcoholism 
and low-grade hypertension. Chest radiography 
on admission demonstrated a large mass at the 
level of the right border of the heart (Fig. 14). 
Lateral views showed that the tumour was 
located in the antero-inferior mediastinum. Tomo- 
graphic sections distinctly showed its smooth 
margins and its homogenous density (Fig. 15). 
Physical examination was negative except for 
diminished breath sounds in the lower right 
chest. Blood pressure was 160/80 mm. Hg. 
Electrocardiographic tracings were within normal 
limits. Serological and all laboratory tests were 
negative. A right thoracotomy was performed on 
October 2, 1956. Removal of the mass was made 
difficult because of the presence of dense ad- 
hesions. Postoperatively, the patient made an 
uneventful recovery (Fig. 16). At examination, 
the tumour was found to be polycystic and to 
contain thick brownish fluid. It weighed 1040 
g. and measured 17 by 18 by 9 cm. (Fig. 17). 
Histological examination revealed well differenti- 
ited tissues of all three germinal layers, present 





in fairly even distribution. The pathologist’s diag- 
nosis was of benign cystic teratoma. At the 
follow-up clinic, the patient still complained of 
dyspncea and palpitations. Slightly elevated blood 
pressure (175/90 mm. Hg) seemed responsible 
for this. Chest x-ray appearances have remained 
unchanged for the last two years. 


Case 5.—A 56 year old woman was admitted 
to hospital on May 7, 1957, complaining of 
dyspnoea and pain in the right lower chest of 
six months’ duration. The patient was obese and 
there was no history of weight loss. Temperature 
was slightly elevated. Breath sounds were dimin- 
ished at the base of the right lung anteriorly. 
The heart rate was 82 and there was no murmur. 
Erythrocyte sedimentation rate was 108 mm. 





Fig. 13.—Case 3—benign teratoid tumour of the “der- 
moid” type. 
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Fig. 14. Fig. 15. 
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Fig. 16. 


Fig. 14.—-Case 4—benign teratoid cyst. Preoperative chest radiograph. Fig. 15.—Case 4— 
benign teratoid cyst. Anterior tomographic section, Fig. 16.—Case 4—benign teratoid cyst. 


Postoperative chest radiograph, 


in one hour. Radiological studies demonstrated 
a mass obscuring the lower half of the right lung. 
The tumour appeared to be connected with the 
mediastinum by a neck-like prolongation (Fig. 
18). At fluoroscopy, the anterior position of the 
mass was established; pulsation was absent. Bron- 
choscopy revealed a normal bronchial tree. Urin- 
alysis was negative. Examination of the blood 
revealed a hemoglobin value of 12.1 g. % and a 
white cell count of 22,660 per c.mm., with 75% 
neutrophils. A right thoracotomy was performed 
on April 19, 1957. A very adherent tumour was 
removed with great difficulty. The pericardial 
sac had to be extensively excised along with the 
mass, as no separation was possible at this level 
(Fig. 19). The specimen was a unilocular cyst 
measuring 15 by 10 by 10 cm. (Fig. 20), and 
containing brownish fluid. The wall thickness 
varied from 1 to 5 mm. The cyst wall was com- 


Fig. 17.—Case 4—benign cystic tumour. 


posed of round cells with large hyperchromatic 
nuclei and of multinucleated giant cells with 
occasional mitoses, and lined by disorderly ar- 
ranged epithelial cells. The pathologist’s diagnosis 
was of malignant cystic teratoma. Two weeks 
after operation the patient was started on radia- 
tion therapy. Metastatic dissemination occurred 
with death two months after operation. 


Teratoid tumours are the commonest 
tumours of the anterior mediastinum. They 
are thought to arise as abnormal outgrowths 
of the third and fourth branchial arches, 
descending into the mediastinum during 
embryonic development, along with the 
great vessels. These tumours vary greatly 
in their make-up, but in each type all three 
germinal layers are ordinarily present. 
When such ectodermal structures as hair, 
teeth or sebaceous glands predominate, they 
are commonly referred to as “dermoid” 
tumours. These are generally cystic and 
contain thick gelatinous or sebaceous ma- 
terial. Mesodermal structures (such as bone, 
cartilage, smooth muscle) and entodermal! 
elements (of glandular and enteric appear- 
ance) may predominate. These teratomas 
may be solid but usually they are at least 
partly cystic. The surgical removal of tera- 
toid tumours often presents great difficulty 
owing to dense and tough adhesions to the 
underlying pericardium, great vessels and 
their first divisional branches, Infection and 
malignancy may add considerably to thes« 
hazards, Cystic teratoid lesions may become 
infected, with possible rupture and forma- 
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Fig. 18.—Case 5—malignant teratoid cyst, Pre- 
operative chest radiograph. 


tion of a mediastinal abscess or empyema. 
On rare occasions, these cysts have ruptured 
into a bronchus with expectoration of seba- 
ceous fluid and hair, a surprising experience 


which establishes the diagnosis. Solid tera- 
tomas are more likely to become malignant 
than cystic ones. From 10% to 20% of 
teratoid tumours undergo malignant change. 
Malignant teratomas usually lack ectoder- 
mal structures and their epithelial compon- 
ent is predominantly adenocarcinomatous. 


Case 6.—A 37 year old veteran was admitted 
to Ste-Foy Hospital on January 7, 1956, com- 
plaining of low back pain. The patient had 
suffered a traumatic fracture of the lumbar spine 
(L1 and L2) in early 1955. There was also a 
history of precordial pain of two years’ duration. 
The pain radiated to both shoulders and was 
considerably relieved by coronary vasodilators. 
Standard x-ray films of the chest showed en- 
largement of the heart shadow (Fig. 21). 
Tomography was most informative, as the heart 
could be distinguished from a right-sided ad- 
jacent mass. This tumour was best visualized 
in anterior sections, which also showed its con- 
nection with the mediastinum by a large pedicle 
(Fig. 22). Physical examination was negative 
except for some muscular rigidity in the lumbar 
region. Electrocardiographic tracings and results 
of all laboratory tests were within normal limits. 
On February 23, 1956, a right thoracotomy was 
performed. A tumour of apparent cystic nature 
was found in front of the right auricle, superior 


ANTERIOR MEDIASTINAL CYSTS 


Fig. 19.—Case 5—malignant teratoid cyst. Post- 
operative chest radiograph. 


vena cava and ascending aorta. It could be 
easily freed from these structures. A neck-like 
prolongation of the cyst extended upward to a 
level about two inches (5 cm.) above the left 
innominate vein where it seemed to originate. 
Postoperatively, the patient made an uneventful 
recovery (Fig. 23). Examination of the specimen 
revealed a unilocular cyst (Fig. 24). Its inner 
surface was embossed with small yellowish 
nodules. It contained yellowish serous fluid rich 
in cholesterol. Histologically, it was a thymic 
cyst. The patient is seen periodically, and has 
gained 15 Ib. and his precordial pains have 
disappeared. 


Fig. 20.—Case 5—malignant cystic tumour. 
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Fig. 21.—Case 6—thymic cyst. Preoperative chest 
radiograph. 
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Fig. 22.—Case 6—thymic cyst. Anterior tomo- 
graphic section. 


Fig. 23.—Case 6—thymic cyst. Postoperative chest 
radiograph. 
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About 15% of all mediastinal tumour; 
are of thymic origin, but thymic cysts are 
very rarely encountered. In the early litera- 
ture, thymic cysts were reported in syphili- 
tic patients, especially in children wit! 
congenital syphilis. Nowadays, such lesion; 
are rarely reported. On the other hand, « 
few cysts claimed to have arisen from rem- 
nants of the thymic duct have been de. 
scribed in recent years. Krech and associ- 
ates, in 1954, collected 13 cases from the 
literature and added two of their own 
Thymic cysts, which appear to be relatec 
to branchial and cervical cysts, are usually 
derived from a remnant of the third bran 
chial pouch. They may be located in an 
position along a line extending from the 
angle of the jaw medially to the midline of 
the neck, thence descending into the an- 
terior mediastinum to the pericardium as 
far distant as the diaphragm. The anterior 
mediastinum is the most frequent location. 
Histologically, these cysts are usually lined 
by low cuboidal or pavement epithelium 
Thymic tissue elements, lymphocytes and 
thymo-epithelial cells are immediately ad- 
jacent to this lining. Hassall’s corpuscles 
may or may not be present. Scattered foci 
of cholesterol clefts are a common finding. 
In the case presented, these pathological 
features were all present, including Has- 
sall’s corpuscles and cholesterol deposits. 

Before resorting to surgery for an abnor- 
mal shadow of the anterior mediastinum, 
a differential diagnosis of primary tumour 
should be attempted. Intrathoracic goitre, 
aneurysm of the great vessels, primary 
bronchogenic carcinoma, enlarged lymph 
nodes, and diaphragmatic hernia through 
the foramen of Morgagni are all possibili- 
ties that must be borne in mind. Some of 
these require a special surgical approach 
and technique; in others, thoracotomy is 
not indicated at all. When each in turn ha; 
been eliminated, the wide field of primary 
cysts and tumours remains for differentia- 
tion. 

Tumours of the anterior thoracic inle: 
which move on swallowing are attache 
to the larynx or upper trachea and ar: 
probably of thyroid origin. The use of 
radioactive iodine isotopes is of great hel) 
in identifying intrathoracic thyroid masses. 
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Most of the intrathoracic goitres can be 
removed through a cervical incision. 

Aneurysms of the great vessels may be 
distinguished by radiological evidence of 
pulsation, by demonstrating their continu- 
ity with the vascular structures, if neces- 
ary by angiography, by serological re- 
actions and characteristic physical signs. 

About 75% of all bronchogenic carcin- 
omas arise in the major bronchi. They may 
cast a shadow simulating a mediastinal 
‘umour. In these cases, bronchoscopy with 
biopsy and cytological examination of the 
bronchial secretions can establish the cor- 
rect diagnosis. 

Lymphatic tissue is richly disposed in the 
inediastinum. Chains of lymph nodes are 
found clustered on either side of the 
trachea, at the carina and about the hila. 
it is not surprising that these mediastinal 
nodes are involved both in localized tu- 
mours and granulomas, and in generalized 
disorders of lymphatic tissue. 

The two most frequently encountered 
causes of benign enlargement of medias- 
tinal lymph nodes are tuberculosis and 
sarcoidosis. In both conditions, the clinical, 
roentgenographic and laboratory findings 
yield sufficient clues to arrive at a diag- 
nosis. Biopsy of superficial or prescalenic 
lymph nodes is often rewarding. 

Hodgkin’s disease and lymphosarcoma 
are common causes of massive enlargement 
of mediastinal lymph nodes. X-ray examina- 
tion will reveal multiple lesions in the 
mediastinum and often also at the hilar 
lymph nodes. The cervical lymph node 
chains become involved eventually in most 
cases. Biopsy of accessible lymph nodes 
or of nodes of the anterior scalene region 
and the blood picture may considerably 
assist diagnosis. The “therapeutic test” of 
radiation therapy may be employed in a 
limited number of cases when node biopsy 
does not establish the diagnosis. Lymph 
node enlargement in the mediastinum is 
noted roentgenographically in about 20% 
of cases of leukaemia. 

Finally because of the richness of its 
lymphatic connections, the mediastinum is 
a frequent site for metastatic deposits, in 
particular from the lung (bronchogenic 
carcinoma). It happens occasionally that 
the enlarged nodes are more prominent 
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Fig. 24.—Case 6—thymic cyst. 


than is the primary tumour. Bronchoscopy, 
cytological examination of bronchial secre- 
tions or biopsy of accessible lymph nodes 
usually establishes the correct diagnosis. 
Carcinoma of the breast, carcinoma of the 
gastrointestinal tract, or other malignant 
disease originating within the abdominal 
cavity or elsewhere may spread to the 
mediastinal lymph nodes. In such circum- 
stances, the physician is only rarely misled 
if a complete physical examination has been 
carried out. 

Diaphragmatic hernia through the fora- 
men of Morgagni is a condition which in- 
evitably features in the differential diagnosis 
of primary tumours of the anterior media- 
stinum when the abnormal shadow is im- 
mediately above the diaphragm. Gastro- 
intestinal series and the induction of an 
artificial pneumoperitoneum may assist 
diagnosis. 

When an abnormal shadow in the an- 
terior mediastinum is thought to be a prim- 
ary lesion, its precise nature and its inno- 
cence or malignancy should be established 
before operation. For this purpose, radio- 
logical studies are most rewarding. The 
comparison of current and previous films, 
if available, may help in determining the 
age of the lesion and its rate of growth. 
Benign tumours grow very slowly and 
malignant tumours may or may not grow 
slowly. Tomography with antero-posterior 
and lateral views is a valuable tool for 
exploration of the anterior mediastinum, 
which is away from heavy bony structures 
These radiological studies can accurately 
outline the margins of a lesion and deter- 
mine its relationship to adjacent structures. 
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4 well demarcated and spherical border is 
usually associated with a benign tumour. 
This finding coupled with homogenous 
density on all laminar section films suggests 
a cystic lesion. A nodular or embossed con- 
tour suggests not only a solid tumour 
rather than a cyst but also the possibility 
that it is malignant. 


Cystic lesions of the anterior media- 
stinum, as well as partly cystic or solid 
tumours, should be removed as soon as 
a definite diagnosis of primary tumour has 
been established. These lesions are malig- 
nant or potentially malignant. With pro- 
gressive enlargement, they will cause more 
and more severe pressure symptoms and 
perhaps greater technical problems when 
operation is decided upon. Tumours of the 
anterior mediastinum are frequently cystic; 
they may become infected, with the danger 
of rupture with mediastinitis or empyema. 


SUMMARY 

The cystic lesions encountered in the 
anterior mediastinum are pericardial cysts, 
bronchogenic cysts, teratoid cysts and 
thymic cysts. 

Differing in their histological character, 
these cysts owe their origin to a common 
factor, the developmental complexity of the 
region. 

Complete radiological studies are usually 
more rewarding than physical examination 
as regards accurate diagnosis of an ab- 
normal shadow in the anterior mediastinum. 
Tomography in particular is often useful 
in determining its origin and in fixing the 
exact relationships. 

Cysts and cystic lesions of the anterior 
mediastinum should be surgically removed 
because of the possibility of pressure symp- 
toms, malignancy or infection. 
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RESUME 


Les tumeurs les plus fréquentes du médiastin 
antérieur sont les kystes bronchogénes et peéri- 
cardiques, les tumeurs tératoides et les thymomes. 
Prés de 50% des tumeurs du médiastin se trou- 
vent dans la portion antérieure. Elles sont souvent 
kystiques; les thymomes cependant sont presque 
toujours solides et les tératomes participent aux 
deux formes. 

Le diagnostic différentiel comprend les lésions 
suivantes: le goitre intra-thoracique qui clinique- 
ment devrait bouger a la déglutition et dont on 
peut déceler la présence par l’emploi de _ radio- 
iode. L’anévrysme des gros vaisseaux qui devrait 
montrer une certaine pulsation 4 la fluoroscopie et 
que l’angiographie met en relief. La sérologie peut 
donner des _ indications dans ces cas. Le 
carcinome bronchogéne primaire, dont la présence 
peut étre révélée 4 la bronchoscopie et confirmée 
par l'étude cytologique de frottis de sécrétions 
obtenues des deux cétés. Les ganglions lympha- 
tiques hypertrophiés peuvent se trouver dans les 
cas de tuberculose et de sarcoidose. Il faut donc 
dans ces circonstances faire la recherche métho- 
dique des causes de lymphadénopathie et procéder 
a une biopsie des ganglions préscaléniques ou 
d’autres ganglions d’accés plus facile. On doit se 
rappeller que des dépéts métastatiques de foyers 
éloignés peuvent quelquefois donner naissance a 
des masses ganglionnaires thoraciques. La hernie 
diaphragmatique au travers du foramen de Mor- 
gagni peut étre dépistée a l'aide du repas baryté 
ou du pneumopéritoine. 


utiles 


Le chirurgien doit faire toutes les recherches 
nécessaires pour déterminer la nature exacte des 
ombres radiologiques avant de procédér a l’opéra- 
tion. A cette fin il doit avoir recours 4 la com- 
paraison avec les films antérieurs s'ils existent 
ou a la tomographie si les plaques simples sont 
insuffisantes. Une ombre offrant une démarcation 
nette est souvent causée par une tumeur bénigne 
S’il existe une densité homogéne sur chaque coup¢ 
tomographique on peut soupconner la _ présence 
d'un kyste. Une apparence nodulaire avec des 
bords flous suggére la présence d’une_ tumeur 
maligne. 

Toutes les tumeurs bénignes doivent étre ré 
séquées. Elles peuvent causer des symptémes pai 
la pression qu’elles exercent sur d’autres organe: 
et un grand nombre d’entre elles renferment de: 
possibilités cancéreuses. Les kystes peuvent s’infec- 
ter et donner lieu 4 une médiastinite. 
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THE RECOVERY OF TUMOUR CELLS 
FROM VENOUS BLOOD DRAINING CEREBRAL GLIOMAS 


A Preliminary Report* 


T. P. MORLEY, F.R.C.S., Toronto 


\S PART OF A LARGER investigation by the 
cepartments of surgery and surgical path- 
clogy, Toronto General Hospital, into the 
jresence of tumour cells in the peripheral 
hlood of patients with cancer, it was de- 
‘ided to submit samples of blood drawn 
{rom the superior sagittal sinus in cases of 
verebral tumour. The fact that all of the 
irst three cases so investigated had tumour 
cells in the venous blood draining the area 
of the tumour, and that two of these 
‘tumours were gliomas, seems of sufficient 
interest to be reported. 


MATERIAL 


One metastasis from a_ bronchogenic 
carcinoma and two gliomas were studied. 
All three tumours were selected in this pre- 
liminary investigation with particular re- 
gard for their anatomical position, It was 
necessary for the venous blood draining the 
tumour to be easily accessible at the time 
of operation, therefore tumours in the 
frontal and frontoparietal parasagittal area 
were chosen, so that the superior sagittal 
sinus immediately posterior to the tumour 
could be conveniently exposed at the same 
time. Blood samples (5 ml.) were taken 
from the sinus through a No. 20 hypo- 
dermic needle and transferred immediately 
to heparinized tubes, After centrifugation, 
films were made from the buffy layer and 
stained with a modified Wright's stain. 


Case 1. N/S 5566/15/59. — Bronchogenic 
carcinoma. Tumour cells were seen in samples 
taken from the sinus (a) immediately after the 
bone flap was turned but before the dura was 
opened, (b) during manipulation of the tumour, 
and (c) after the tumour had been removed by 
suction. No cells were recovered from the ante- 
cubital vein after operation. 


Case 2. N/S 5515/66/58.—Mixed oligoden- 
droglioma-glioblastoma. Blood samples from the 
sinus were negative for tumour cells immediately 


“From the Department of Surgery, University of 
'oronto and the Neurosurgical Service, Toronto 
General Hospital. 
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Fig. 1.—Case 2. Oligodendroglioma-glioblastoma. 
A clump of tumour nuclei in sagittal sinus blocd. 
Wright’s stain (x 2000). 


after the bone flap was turned, but were present 
after a brain needle had been passed into the 
tumour through the dura mater (Fig 1). Further 
samples removed during the excision of the tu- 
mour were negative, and blood taken some hours 
Jater from the antecubital vein was negative for 
tumour cells. 


CasE 3. N/S 5595/31/59. — Glioblastoma 
multiforme. Positive samples were obtained from 
sinus blood after the bone flap had been turned 
but before the dura or tumour had been dis- 
turbed (Figs. 2 and 3). A second sample taken 
during enucleation of the tumour was also posi- 
tive. No specimen was taken from the ante- 
cubital vein. 


DIscussION 


This is not the place to discuss in gen- 
eral the phenomenon of tumour cells in 
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Fig. 2.—Case 3. Glioblastoma. Tumour cells in 
sagittal sinus blood. Wright’s stain (x 1414). 


circulating blood. For that the reader is 
referred to Engell,! Moore, Sandberg and 
Schubarg,” and Sandberg and Moore.’ Fur- 
thermore, no useful general conclusions 
can be drawn from such a meagre series. 
The presence of tumour cells in the sagittal 
sinus in the case of the metastatic carcinoma 
may merely have been part of a systemic 
invasion from the primary growth or other 
metastases in spite of the absence of tumour 
cells in the sample of blood from the ante- 
cubital vein. The presence of tumour cells 
in the blood draining the two gliomas, how- 
ever, is a different matter, for the occur- 
rence of gross metastases outside the central 
nervous system from this type of tumour is 
very rare indeed; many deny that it ever 
takes place (e.g. Zulch,t Tom’). It has 
never been known why malignant gliomas 
do not metastasize, since from their micro- 
scopical appearance there is every reason to 
expect them to do so. To say that the condi- 
tions for growth outside the central nervous 
system are unfavourable is to beg the ques- 
tion. The absence of metastases still leaves 
the gliomas a group apart, although even in 
carcinoma and sarcoma only a very small 
proportion of tumour cells released into 
the circulation give rise to tumours. 


i 6, oe & ¥ 


Fig. 3.—Case 3. Glioblastoma. Tumour cell 
nucleus in sagittal sinus blood. Wright’s stain 


(x 1414), 
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RESUME 

Travaillant 4 un projet sur le dépistage de: 
cellules tumorales dans le sang circulant, l’auteur 
a étudié ce qui se passait au niveau du sinus longi 
tudinal supérieur dans des cas de tumeurs céré 
brales. Dans chacun des trois premiers essais ains 
entrepris, des cellules cancéreuses furent trouvées 

Le sang fut prélevé par ponction 4 la seringue 
(5 c.c.) et immédiatement transféré dans des tube: 
avec héparine; aprés centrifugation, des étalement: 
furent faits sur lames et colorés au Wright. 

Cas 1.—Métastase cérébrale d’un_ carcinome 
bronchique: les cellules cancéreuses sont trouvée: 
dans les échantillons de sang prélevés pendan 
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louverture de la calotte, pendant la manipulation 
de la tumeur et méme aprés la fin de l’ablation. 
Cas 2.—Oligodendrogliome-glioblastome: les échan- 
‘illons sanguins prélevés lors de louverture de la 
alotte sont négatifs; ils deviennent positifs au 
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moment ou I’on passe une aiguille dans la tumeur a 
travers la dure-mére; ils redeviennent négatifs 
ultérieurement. Cas. 3.—Glioblastome multiforme: 
les échantillons sont tous positifs. L’auteur termine 
par quelques rappels de littérature. 





THE EFFECTS OF GRADUAL COMPLETE OCCLUSION OF 
THE HEPATIC VEINS* 


P. B. R. ALLEN, M.D. and S. KLING, M.D., F.R.C.S.[C], Edmonton, Alta. 


PHYSICIANS have long been frustrated in 
‘heir attempts to understand and treat the 
problem of portal cirrhosis and its sequelz 
f portal hypertension and ascites, It was 
i desire to betcer understand the basic 
physiology of this problem which prompted 
the present study. 

In 1954, Madden et al.' working with 
corrosion specimens of the liver postulated 
that “the primary factor in the formation 
of ascites is an obstruction of the outflow 
tract of the liver, namely, the hepatic veins. 
In cirrhosis of the liver, with irreversible 
ascites the obstruction is due to an oblitera- 
tive fibrosis of the intrahepatic systemic 
venous bed.” These findings greatly inter- 
ested us and stimulated speculation on what 
results would be produced by a gradual 
occlusion of the hepatic veins. A survey 
of the literature revealed that there were 
established techniques for producing portal 
cirrhosis; the injection of substances toxic 
to the liver such as carbon tetrachloride* * 
and the use of liver irritants such as silicon 
dioxide as described by Volwiler,* but there 
was little evidence of any work on the pro- 
duction of hepatic venous occlusion. Earlier 
workers, such as Brandes*® and Armstrong 
and Richards,® have reported on the results 
of acute occlusion of the hepatic veins, 
but no reference could be found to tech- 
niques for the gradual occlusion of these 
veins. 

As a preliminary study, the hepatic veins 
in experimental animal cadavers were dis- 


°From the Department of Surgery and the Mc- 
Eachern Cancer Research Laboratory, University 
of Alberta Faculty of Medicine, Edmonton, Alberta 
1958 Medallist Paper—Royal College of Surgeons 
of Canada. 





Hepatic 
veins 


Fig 1.—Diagram depicting lateral projection of 
liver and inferior vena cava, Dotted lines illustrate 
position of plastic cannula, The wall of the cannula 
is in apposition to the ostia of the hepatic veins, 
thus interfering with the drainage of blood from 
the liver. 


sected, and this demonstrated that these 
veins are too inaccessible to permit a direct 
surgical attack. In view of these findings, 
considerable doubt was felt that the tech- 
niques described by previous investigators 
for the production of acute occlusion of the 
hepatic veins had indeed resulted in such 
occlusion, It was apparent that an indirect 
approach would have to be utilized to 
produce occlusion of the hepatic veins. We 
have finally developed a technique which 
is consistent, relatively simple and, to the 
best of our knowledge, original. The method 
is as follows: 


METHOD 


Twenty adult mongrel dogs ranging in 
weight from 12.5 to 20.0 kilograms were 
selected for this experiment. The animals 
are anesthetized with sodium pentobarbital 
(30 mg. per kilogram of body weight) 
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intravenously, aiid the anterior abdominal 
wall is prepared by shaving, washing with 
soap and water and double application of 
2.5% tincture of iodine. 

The abdomen is opened through a mid- 
line incision. The portal vein and inferior 
vena cava are identified and venous pres- 
sures in the vessels are taken. To take these 
pressures a thin-walled 15-gauge needle is 
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Fig. 2.—Lateral radiogram 
of dog. Silver clips have been 
es along the cannula 
which has been inserted int< 
the inferior vena cava. The 
most cephalad end of the can- 
nula lies at the level of the 
diaphragm. The most caudad 
end of the cannula lies just 
caudal to the liver. 


introduced into the lumen of the vessel 
through an area of vein wall enclosed by 
a purse-string suture of 4-0 vascular silk. 
The needle is connected by a short segment 
of rubber tubing to a simple water mano- 
meter, both of which have been previousl\ 
filled with an heparin-saline solution, The 
base level of the manometer is judged to 
be at the level of the right atrium of the 





Fig. 3.—A dog eight weeks following introduction of plastic cannula into the inferior 
vena cava. Marked abdominal distension and pitting oedema over the hind legs is evident. 
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heart and all pressure readings are taken 
with this feature constant. Before with- 
lrawing the needle from the portal vein, 
20 ce. of 70% diodrast (lodopyracet- 
Winthrop ) is injected and a roentgenogram 
aken, The needle is then withdrawn and 
he purse-string suture made taut so as to 
»revent an extravasation of blood from the 
yuncture site. 


A segment of the inferior vena cava 
»ephalad to the renal veins is mobilized 
or a distance of three to four centimetres. 
Blalock vascular clamps are placed at the 
upper and lower ends of this segment of 
vein. A piece of thin-walled, wide-bore 
plastic cannula is then selected of such 
length that it reaches from just caudad to 
the liver to a point just cephalad to the 
diaphragm (Fig. 1). A suture of 4-0 vas- 
cular silk is then placed on the caudal 
end of the cannula to act subsequently as 
an anchor suture for the cannula. The 
cephalad end of the cannula is tapered to 
facilitate its introduction into the inferior 
vena cava. Several small silver neurosurgical 
clips are placed on both ends of the cannula 
to permit radiological localization of the 
cannula when it is in place (Fig. 2). The 
Blalock clamps are closed and an incision 
1.5 cm. long is made in the anterior wall 
of this isolated segment of the vena cava. 
The bevelled end of the cannula is intro- 
duced into the phlebotomy incision while 
an assistant releases the cephalad Blalock 
clamp so that the cannula is fully inserted 
into the lumen of the vessel. The anchor 
suture of the cannula, referred to above and 
which has the needle still attached, is 
brought out through the vein wall at the 
caudal end of the incision. This same suture 
is then utilized to close the incision in the 
wall of the vena cava. A simple running 
stitch is employed for this purpose, In 
earlier cases we had not anchored the can- 
nula in this fashion, with the result that it 
was rapidly carried to the right atrium of 
the heart and led to the death of the 
animals. A neurosurgical type of suction 
is found to be the best method for achieving 
visualization of the wound during closure 
of the opening in the vena cava. The plastic 
cannule are made of polythene, and in 
each operation we select one with the 
largest calibre which can be conveniently 
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Fig. 4.-Fig. 4 shows marked abdominal distension by 
acitic fluid and evidence of prominent collateral venous 


channels in the abdominal wall. 


inserted into the vena cava. The abdomen 
is closed in layers without drainage. As 
experience increased, we found that the 
entire operative procedure could be carried 
out in approximately 45 minutes with negli- 
gible mortality. The blood loss is usually 
small. It is apparent from the above tech- 
nique that besides any effect the presence 
of the cannula might have upon the hepatic 
veins, it could well influence venous return 
to the heart through the vena cava. To help 
us assess this factor, a control experiment 
was devised. Four dogs were selected. The 
operation was repeated employing a tech- 
nique identical to the one first described, 
with the following exception. In this group 
a short cannula of the same material was 
used, being placed in the vena cava just 
cephalad to the renal veins but well caudad 
to the point of entry of the hepatic veins 
into the vena cava. The same biochemical 
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venous pressures AFTER 
HEPATIC VEIN 
OBLITERATION 


1.V.C. PORTAL 


Fig. 5.—This chart demonstrates the pressure means and ranges taken in the inferior 
vena cava and portal veins before and after obliteration of the hepatic veins. 


studies were made as in the main experi- 
ment. 


BIOCHEMICAL ASSESSMENT 


Preoperatively the following studies are 
done on each animal: 

1. Total serum proteins and _ fractiona- 
tion. The constituent proteins are analyzed 
in a Spinco paper electrophoresis cell after 
the method described by Jencks, Jetton 
and Durrum.’ 

2. Serum sodium and potassium levels are 
determined by the Baird flame photometer. 

3. Serum chloride is determined by the 
method of Schales and Schales.* 

4. Bromsulphalein dye retention is mea- 
sured after the technique of Rosenthal and 
White’ as described and modified by Helm, 
Mateer, and Machella.'°-” 

These studies are repeated at two-week 
intervals following the operation. 

When ascites became clinically evident 
the animals were re-operated upon. Direct 
pressure readings were again taken from 
the inferior vena cava and portal vein. In 
a certain number of cases portal venog- 
raphy was repeated. When the animals were 


sacrificed, necropsy specimens were taken 
from the liver, spleen, kidney and the in- 
ferior vena cava in the region of the hepatic 
veins. 


RESULTS 


A. Clinical Findings 


Four of the animals survived the opera- 
tive procedure but died within a few days, 
and before developing any evidence of 
ascites. One of these animals died of pul- 
monary infection and one died of general- 
ized peritonitis. In the other two cases the 
cannula broke free and caused death by 
impacting in the right atrium of the heart 

Ten of the animals developed clinicall\ 
demonstrable ascites within six to eigh' 
weeks of the operation. In these the abdo 
men became markedly distended and tor- 
tuous venous collateral channels becamc 
prominent in the abdominal wall (Figs 
3 and 4). When the ascites reached ful! 
clinical proportions, the animals develope« 
a pitting oedema over the hind legs. Th: 
amount of ascitic fluid present varied wit) 
the size of the animal, but ranged from 
3500 to 5500 c.c. 


| 
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Fig. 6a. 
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Fig. 6b. 


Fig. 6a.—Portal venogram taken at initial operation showing the normal picture of the 
portal system in the dog. Fig. 6b.—The portal venogram taken after the establishment of ascites 
and portal hypertension. Tortuosity and pooling in the portal system are evident and multiple 


collateral portal-systemic shunts can be seen. 


In the remaining two dogs which sur- 
vived the operation no demonstrable ascites 
developed nor was there any appreciable 
alteration in the biochemical studies, Both 
were re-operated upon to discover the 
cause. In each of these two cases it was 
found that the cannula was too short and 
that patent hepatic veins, of good size, 
were emptying into the vena cava cephalad 
to the cannula. 

The 10 animals which survived the opera- 
tive procedure and did develop clinical 
ascites showed the following changes: The 
inferior vena caval pressures taken at the 
time of the original operation in this group 
averaged 75.3 mm. of water with a range 
as indicated in Fig. 5. The comparable 
portal vein pressures averaged 130.5 mm. 
of water with a range as indicated in Fig. 5. 
When the animals were re-operated upon 
ifter establishment of ascites, the inferior 


vena cava pressures averaged 90.5 mm. of 
water and the portal vein pressures aver- 
aged 260 mm. of water (see Fig. 5). It 
was interesting to note that in this group 
the portal-systemic collateral venous chan- 
nels were very obvious and troublesome 
when the anterior abdominal wall was 
incised. There was marked dilatation and 
tortuosity of the mesenteric veins, as further 
evidenced by the portal venograms. Fig. 6a 
shows a typical portal venogram taken at 
the time of the primary operation. Veno- 
grams taken at the time of the second 
operation (Fig. 6b) show marked tortuosity 
of the entire portal system with prominent 
collateral channels particularly between the 
portal and lumbar veins. Blood was pooled 
in the portal regions of the liver giving a 
radiological picture similar to that described 
by Atkinson et al.'® in cases of established 
portal] hypertension. 
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In each of the 10 animals the peritoneal 
cavity was filled with a clear yellow fluid 
of high specific gravity which had a protein 
composition very similar to that of the 
plasma of the animal. 

Striking changes were noted in the wall 
of that portion of the vena cava which 





Fig. 8.—Photomicrograph of thrombus organiza- 
tion in the lumen of a hepatic vein. The darker 
tissue represents the original wall of the hepatic 
vein, the lighter tissue being the organized 
thrombus, 
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Fig. 7.—The inferior vena 
cava has been opened at 
autopsy in the region of the 
hepatic vein ostia. The scarred 
area at the tip of the pointer 
marks the position of an 
obliterated hepatic vein 
ostium, 


contained the plastic cannula. The wall was 
markedly thickened, and examination of its 
intima showed that the ostia of the hepatic 
veins had been obliterated by organized 
thrombi in the lumen of each vein. Various 
stages of thrombus formation and organiza- 
tion could be recognized in serial sections 
of the hepatic veins (see Figs. 7 and 8). 

Sections of the liver taken at necropsy 
revealed marked congestion in the central 
region of the liver lobules. Fibrosis of the 
liver substance was not a prominent feature 
in any of our animals. Sections of the spleen 
and kidneys revealed a moderate degree of 
congestion. 


The four animals used in the special 
control experiment all remained healthy for 
a six-month period following the operation. 
There was no evidence of clinical ascites 
and the biochemical findings remained un- 
changed. When they were sacrificed, the 
cannula was patent in two of the animals 
and in the other two it was completely 
thrombosed, indicating that in the latte: 
two cases, the factor of vena caval obstruc- 
tion had been reproduced. In none of these 
animals was there any ascites or any evi- 
dence of portal hypertension. In none o! 
these animals was there any evidence 0! 
occlusion of the hepatic veins. This woulc 
indicate that the pathological changes it 
the original series were due to occlusion 
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of the hepatic veins and not to occlusion 


of the inferior vena cava. BROMSULPHTHALEIN 


OYE RETENTION 
B. Biochemical Findings 


As mentioned above, the biochemical 
studies were repeated at two-week intervals. 
‘hese demonstrated several interesting 
trends. The animals showed an overall 
cecrease in total serum protein with a re- 
versal of the albumin-globulin ratio. There 
was marked fall of albumin and beta globu- 
ln values with relative increase in the 
camma globulin fraction (Table I). 

The bromsulphalein dye retention in- 
creased as the ascites progressed (Fig. 9), 
reflecting increasing functional impairment 
of liver cells. 

Serum sodium, potassium and chloride 
values showed little fluctuation and _ re- 
mained essentially normal throughout the 
experiment. 


% DYE RETENTION AFTER 45 MINS. 





° 
Initial 4 6 8 10 12 
WEEKS AFTER OPERATION 


Fig. 9.—demonstrates the progressive increase of re- 
tension of bromsulphthalein dye over a period of 12 weeks. 
This reflects the increasing liver cellular function impair- 
ment which occurred as ascites and portal hypertension 


DIsCUSSION 


The preceding data would appear to 
show that marked ascites and a degree of 
portal hypertension are produced in all 
animals in which this procedure is correctly 
employed. It is necessary to stress the im- 
portance of accurately placing the cannula 
so that fibrosis of the ostia of all the hepatic 
vein is produced, Failure to obliterate even 
one large hepatic vein may permit enough 
venous outflow from the liver to prevent 
the formation of ascites and portal hyper- 
tension. We feel that the control experi- 
ment described demonstrates that the im- 
portant factor in the production of portal 


TABLE I.—Serum Proretns VaLuEs IN Dogs 
BEForRE INITIAL OPERATION (B), AND AFTER ASCITES 
FORMATION (A). 

COMPONENTS EXPRESSED AS PERCENTAGE OF TOTAL 

PLANIMETER AREAS. 





Globulins 
Albu- —-- ~~~ ----—— 

Dog min ay ay B 1 
KAl B 28.7 4.1 13.3 32.7 21.2 

A 18.1 9.0 7.8 23.1 42.0 
KA5 B 35.0 §.7 10.2 31.0 18.1 

A 28.5 9.6 18:6 7:8 25:6 
KA6 B 42.3 5.1 12.2 19.6 20.8 

A 30.9 92 20.6 14.0 25.5 
KA8 B 39.8 12.4 10.4 24.1 138.3 

A 28.7 6.2 2.7 14.6 21.8 
KA9 B 38.1 6.7 15.1 30.1 10.0 

A 32.5 10.3 23.3 15.0 18.9 
KA15 B 33.5 10.8 6.9 34.2 14.6 

A 25.6 11.9 10.2 24.4 27.9 


became established. 


hypertension and ascites is the occlusion of 
the hepatic outflow tract, and that the in- 
ferior vena caval obstruction which occurs 
in some of the animals is not an important 
factor. 

Although the amount of ascites produced 
is very striking, the degree of portal hyper- 
tension is not nearly so marked. It is our 
opinion, as well as that of other workers 
in this field, that the portal pressure is not 
strikingly elevated because of the formation 
of abundant collateral channels in the dog. 

This procedure is relatively simple tech- 
nically and produces uniform results. With 
such an aid we think that we are now able 
to produce portal hypertension and ascites 
in the experimental animal with compara- 
tive ease, and thus provide a source of 
experimental material by which we may 
assess the relative merits of the various 
types of therapy currently prescribed for 
these conditions. 


SUMMARY 


A new method for producing a gradual, 
complete occlusion of the hepatic veins is 
described. Associated with this is the suc- 
cessful production of ascites and a degree 
of portal hypertension. 
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RESUME 


Les nombreuses tentatives expérimentales en vue 
de reproduire le syndrome de I’hypertension port: 
dans la cirrhose n’ont pas connu grand _ succé 
jusqu’a présent. C’est avec Vidée d’étudier la cir 
rhose hépatique et l’ascite de fagon physiologique 
que les auteurs ont mis au point un technique 
d’occlusion du systéme sus-hépatique. 

Leurs expériences furent faites sur des chiens d« 
12 a 20 kg. Aprés avoir procédé a une laparotomi« 
médiane, on prépare la veine cave inférieure su 
3 a 4 cm. de long du cété caudal; on y introduit 
ensuite un cathéter de plastique de calibre assez 
gros pour occuper toute la lumiére veineuse, et de 
longueur telle que son extrémité supérieure soit 
au niveau du diaphragme et son extrémité infé- 
rieure juste a hauteur de la phlébotomie. Cx 
catheter est enfoncé en totalité et l'incision veineuse 
est réparée. Le retour du sang hépatique vers 
Yoreillette droite se trouve donc totalement bloqué. 

Une vingtaine de chiens furent ainsi opérés 
dont 10 développérent un syndrome ascitique 
Chez ces derniers, abdomen devint trés tendu 
en huit semaines environ, et une circulation col- 
latérale s’installa. Ces chiens ont été étudiés au 
point de vue physiopathologique. Les pressions 
veineuses dans les systémes cave et porte furent 
mesurés, et des angiographies pratiquées. Dif 
férents dosages et épreuves de laboratoire démon- 
trérent bien l’apparition progressive d’un trouble 
hépatique. Cette progressivité semble liée a la 
création d’un thrombus qui vient compléter I’oc- 
clusion autour du cathéter. 

Cette nouvelle technique présente l’avantage 
de n’occasionner qu'une faible mortalité opératoire 
des animaux d’expérience. 
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AN EXPERIMENTAL STUDY OF TENDON SUTURING TECHNIQUES’ 


ROBERT J. COWAN, M.D., F.R.C.S.[C], and A. DOUGLAS COURTEMANCHE, M.D., 


Vancouver, B.C. 


“HE PURPOSE Of this work was to compare 
the relative merits of six tendon suturing 
‘echniques commonly used in hand surgery. 

These are: 

1. Modified Bunnell method No, 2 with 
-0 silk; 

2. Modified Bunnell method No. 2 with 
“4 gauge stainless steel wire;' 

3. Mason and Allen suture with 4-0 silk;* 

4. Yaeger wire-and-barb pull-out suture;* 

5. Pulvertaft’s interlacing method with 
‘0 gauge stainless steel wire;* 

6. End-through end-to-side interlacing 
aethod with 4-0 silk.® 

Successful tendon surgery depends on 
accurate diagnosis, asepsis, atraumatic tech- 
nique, hemostasis and careful rehabilita- 
tion. How much is demanded of the tendon 
suture itself? Bunnell stated that the suture 
should not strangle tissue, that the suture 
material should be reduced to a minimum, 
and that a buried suture is preferable to 
a surface stitch; he also indicated that less 
tissue reaction was created by stainless steel 
wire.® For Mason, the ideal tendon suture 
should anchor firmly in the tendon, produce 
a minimum of trauma, use a minimum of 
material, and avoid knots between the 
tendon stumps.® 7 

By experimental methods we have at- 
tempted to determine the validity of these 
statements. The main points used for com- 
parison were: the relative simplicity of 
technique; the degree of reaction; the 
separation of the tendon stumps, and the 
effect on the healing process as measured 
by tensile strength. 


EXPERIMENTAL METHODS 


Rabbits weighing between 5 and 10 lb. 
were used. Anzsthe ia with intravenous 
pentobarbital (Nembutal) followed by 
ether was found most satisfactory. Aseptic 
technique was observed. The tendon which 
served our purpose best was the flexor 


*From the Department of Surgery, Faculty of 
Medicine, University of British Columbia, Van- 
couver, B.C, 


digitorum longus in the hind limb. In addi- 
tion the tendon of the tibialis posterior was 
used for both of the interlacing methods. 
To measure the separation after suture, 
wire sutures, placed 114 in. (3 cm.) apart, 
were used as markers. The tendon was 
divided midway between these markers. 
With the accordion effect produced, in par- 
ticular by the Bunnell and Yaeger sutures, 
the distance between the markers after 
suture was often reduced to 7% in. (2.2 cm.). 
Suturing was done proximal to the tendon 
sheath where the tendon is enveloped with 
paratenon. All sutures were begun 1% in. 
(1.25 cm.) from the divided ends. A tourni- 
quet was not used, for hemorrhage was 
rarely a problem. Immobilization was 
achieved by the use of below-the-knee 
plaster casts with the ankle and toes in full 
plantar flexion. In this position no tension 
is exerted on the sutured tendon. All ani- 
mals were immobilized for 21 days, as this 
has been well established as the optimum 
length of time during which tendon healing 
passes through the proliferative phase. Un- 
restricted active movement was then al- 
lowed through the maturation phase when 
the tendon regains its maximum strength. 

Some difficulty was encountered early 
on in maintaining adequate immobilization, 
as a few of the animals chewed away most 
of their plaster. This was overcome by in- 
corporating wire in the plaster and, later, 
by the use of a superior grade of plaster 
of paris bandage. Twenty tendon sutures 
of each type were performed; all were 
properly immobilized and free of infection. 
An additional 16 tendons were sutured to 
replace those discarded because of infec- 
tion or inadequate immobilization. 

The animals were sacrificed at intervals 
from two to 90 days; particular notes were 
made of the reaction, the distance between 
the markers and the tensile strength in 
grams per square millimetre. The degree 
of reaction was graded from zero to four 
plus. If the paratenon remained shiny and 
translucent and there were no adhesions, 
the tissue was considered to be free of 
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TABLE I.—TeEnpon Suturine TEcHNIQUES—MobpIFIED BUNNELL No. 2 wit 4-0 Stk 


Reaction 


a 


No. 
OH105R 


Days 
2 


OH102R. . 


OH101R.. 


OH56R 
ORGBR.... 5.2: 
OH100R..... 
OH104R... 


M8I10R.. 


M820R 
M820L 


M804R........ 
Ms804L 


SIIOOR.. 2 in as 


M792R 
M792L 


M824R.... 
M824L 


21 
21 


22 


28 
28 


29 
29 


42 
42 


90 


++ 
a4 


ne 
+ 
a 


++ 1 
+4 3 
OH106R..... a 1 
reaction. A hyperemic paratenon with no 
thickening and with minimal cedema of the 
tendon ends was rated as plus one. Fine 
adhesions between tendon and surrounding 
tissue constituted a plus two. Plus three 
signifies more marked reaction in the form 
of denser adhesions, and a tendon com- 
pletely enveloped in fibrous tissue with 
no gliding action was designated as plus 
four. 

By measuring the separation of the 
markers, we could determine to what extent 
the accordion effect had been lost, as well 
as the separation of the tendon stumps. 
Tensile strength was determined by divid- 
ing the gross pull, in grams, necessary to 
separate the tendon ends by the cross- 
sectional area of the tendon in square milli- 
metres. The cross-sectional area of each 


Markers 


7 8” 


Vol. 2 


Tensile strength 


Gross pull 
G./sq.mm. Average 


Separation 
Grams 


Stumps 
7/16” 


No healing; suture broken; 
inadequately immobilized. 


1270.0 75.6 
861.8 51.3 


No healing; suture broken; 
inadequately immobilized. 


1292.7 76.9 
1814.4 108.0 


No healing; suture broken; 
inadequately immobilized. 


No healing; suture broken; 
inadequately immobilized. 


1415.2 186.2 
1474.2 193.9 
1678.3 220.8 


No healing; suture broken; 
inadequately immobilized. 


1451.5 337 .6 


1133.¢ 298.4 
816.: 214.9 


1315. 346.2 
2041. 537.2 


3175. 417.8 


1179. 310.3 
544. 143.2 


3 
3 
2072.9 482.1 
2267 .9 527.4 

4 

7 

7 


337 .6 


256. 


441.7 
417. 


226. 


504. 


3084 . 717.3 
3628. 843.9 


7801. 1026.5 


780.6 
0 1026. : 
tendon was determined by measuring the 
large and small diameters and using the 
formula for the surface area of an ellipse. 
The gross pull necessary to break the tendon 
was obtained by the use of a tensiometer 
(Dillon tester), using a straight, gradual 
pull. Only in the case of the Yaeger wire- 
and-barb suture was the suture removed 
before testing. 


RESULTS 

The disastrous results that follow in- 
adequate immobilization or infection are 
again emphasized by this work. In 1é 
instances where plaster was removed from 
the foot alone, allowing free movement 
of the toes, the sutures were broken and 
the tendon ends widely separated. At 1] 
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days, there was no evidence 
of any healing process be- 
‘ween the stumps. In two 
cases at 19 days the reaction 
‘vas so marked that the ten- 
lons could not be separated 
irom their beds, In fact they 
ould hardly be identified. 
in three infected legs the 
uture line was completely 
lisrupted. 

All techniques used are 
imple enough to be done 
traumatically. The Yaeger 
wire-and-barb suture, while 
i_ppearing the simplest, was 
actually the most difficult 
0 carry out atraumatically. 
Chis suture as prepared by 
its manufacturer has much 
too large a needle on its 
distal end, and it could not 
he passed through the distal 
tendon segment with any 
degree of ease. The tendon 
would accordion away from 
the needle as it was inserted, 
and then invert markedly 
around the wire as it was 
passed, i.e., it would not 
glide over the wire readily. 

It will be noted from 
Tables I, II, III, V and VI -* 
that the degree of reaction 
with these five techniques 
shows no significant varia- 
tion. In the case of the Yaeger suture 
represented in Table IV there is a very 
significant increase in reaction. 

The amount of separation of the tendon 
stumps is shown in Tables I to VI, and is 
summarized in Table VII. It is noteworthy 
that in every case, with the exception of six 
Mason and Allen sutures, the accordion 
effect was totally lost. This was found in the 
animals sacrificed as early as two, three, four 
and five days, as well as those sacrificed 
later. As might be expected the two interlac- 
ing methods were the only ones where no 
separation of the tendon stumps occurred. 
The Mason and Allen sutures showed some- 
what less separation than the other three 
end-to-end methods, and the Yaeger sutures 
showed con:iderably more. 


Tensile Strength Gms./Sq.mm, 


Tensile Strength Oms./Sq.mm, 


SUTURES 








Punne?] with wire 
. 


Bunnell with silk 
. 
. 


16 2h 32 4o i) 
Days after Suture 


Fig. 1. 


56 6 72 80 88 


The tensile strengths as studied chrono- 
logically are seen most clearly on the two 
graphs (Fig. 1). It is interesting to note 
the similarity between the two Bunnell 
methods and the Mason and Allen method 
as plotted on the graph. The tensile strength 
of the tendons repaired by the Yaeger 
method was consistently less than of those 
previously mentioned, even after a period 
of 90 days. The interlacing methods showed 
little variation in tensile strengths after a 
period of four weeks. Prior to this the end- 
through end-to-side suture gave significantly 
higher values. The latter when tested on 
the tensiometer always separated initially 
at the junction of the small and the large 
tendon, i.e. the site of the end-to-side. In 
the Pulvertaft method it ruptured at the 
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Fig. 2. 


location of the first mattress suture. This 
was not true before 11 days. Up to this time 
the separation was by a gradual undoing 
of the interlacing. The tensile strengths of 


Vo! 


these two methods are considerably grea: 
than of any of the other four metho 
tested, for a period of at least 90 davs 
The reaction of the interlacing meth: 
compared favourably with the end-to-« 
methods, but the cross-sectional area at 
suture site was usually greater. 


DIscuUSssION 


It is universally agreed that an atraumi tic 
technique is necessary for successful tencon 
surgery. We think that the amount of 
trauma inflicted during this work did :ot 
vary significantly from one method to 
another, The Yaeger wire-and-barb suture, 
however, consistently showed more reaction 
than any of the others. Further, this is the 
only method which in every instance al- 
lowed at least *& inch separation of the 
tendon stumps. This would certainly sug- 
gest that the reaction will be greater if 
the suture allows the tendon stumps to 
separate to the degree noted here. This 
statement is supported by the fact that 
with the other sutures the reaction was 
also greatest where separation was greatest. 

The reason for this separation with the 
Yaeger suture appears obvious to us. The 


TABLE II.—TeEnpon Suturtnc TEcHNIQUES—MopIFIED 


BUNNELL No. 2 witu 34 GAUGE STAINLESS STEEL WIRE 


Days Reaction 
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16 ) 2766. 
16 3628. 


16 2812. 
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Gross pull Tensile strength 
Stumps Grams G./sq.mm. Average 


1882.4 108.6 
1769.0 105.3 


164. 
215. 


6 
9 
370.0 
328.3 
477. 
405. 


423. 
417 


513. 
477 


525 
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794. 
786 


931 
907 


1008. 
1086.2 


107.0 


190.: 


2494. 
1814. 
1542. 


3175. 
3129. 


3900. 
3628. 


3991.6 
4195. 


5955.6 
5896. 


7076. 
6894. 


7665. 
8255. 
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TABLE III.—TeEnpon Suturtnc TEcHNIQUES—MASON AND ALLEN WITH 4-0 SILK 





No. Days Reaction 


OH105L 7 + 


OH103L 
M3i. 
M3! 


3861: 
386! 


OH102L. 


OHi01L. 


OH&sL. 


10) 5 
OH104L 


M8I0L. 


M852R. 
M265L... 


M778R. 
M778L.. 


OH60L. 


5/16 1/8 


Separation 
Markers 


9/16” 


Tensile strength 
sq.mm. Average 


Gross pull 
Stumps Grams G. 


3/8" No healing; suture broken; 


inadequately immobilized. 
0 1020.6 136.9 


3/8 No healing; suture broken; 
inadequately immobilized. 


1043.3 137.3 
1406.1 185.0 


594.6 79.3 
907.8 121.0 


No healing; suture broken; 
inadequately immobilized. 


Marked infection; suture broken; 
inadequately immobilized. 


1868.8 249.2 
1927 .7 257.0 
816.5 108.9 
Suture broken; inadequately 
immobilized. 


1614.8 


253 


215.3 


No healing; suture broken; 
inadequately immobilized. 


1451.5 337 .6 


793.8 208 . § 
1315.4 346. 


3016.4 402 
2902.9 387. 


1/16 3229 .6 430 .6 


0 3628 .7 483. 
0 3742.1 498 .¢ 


3855.5 514.1 


+ Marked infection; suture line completely disrupted. 


1/8 
3/16 0 


holding power of the tendon for the suture 
was not sufficient to prevent the barb from 
travelling distally in the tendon. It is 
possible that this could be prevented to 
some extent by using the suture in the 
manner that Bunnell suggested for his Gig 
pull-out suture, that is, by making two 
oblique passes across its diameter before 
threading the suture straight down the 
centre of a tendon.* 

The accordion effect produced by the 
Bunnell sutures, as mentioned previously, 
shortened the distance between the markers 
by '4 to 5g inch, and this effect was com- 
pletely lost by the second day, This was 


596.8 
611.8 


1058 . 4 


0 4535.9 
0 4649.3 


7937.8 


604 
1058. 


true whether wire or silk were used. The 
explanation for this occurrence may be 
found in the x-ray pictures of Fig. 2. 
Here are four tendons sutured by the modi- 
fied Bunnell method; one is shown immedi- 
ately, two at 10 days, and one at 16 days 
after suture. It will be noted in the three 
tendons to the right that the wire which 
was placed in the prescribed criss-cross 
fashion has now assumed the shortest dis- 
tance between two points. Because silk was 
used with the Mason and Allen suture, it 
was not possible to determine radiologically 
whether this suture method, which involves 
two right angles for each tension suture, 
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TABLE IV.—TENDON SutTurRING TECHNIQUES—YAEGER WIRE-AND-BarB PuLi-Out with 2-0 TANTALUM 





Separation Gross pull Tensile strength 
Days Reaction Markers Stumps Grams G./sq.mm. Average 





15 3/8” 1/8” 1133.9 151. 
15 1/4 1/8 1088 .6 145. 


3/8 1/ 1927. 257. 
16 ji 1043 242. 


16 2267 302. 
1769. 235. 
‘8 1632. 217. 
16 ) 1814 241 


/16 907 238 
16 816 214 


16 1632. ¢ 429 
‘16 1542. 405 


16 3628. 483 
8 3447. 459 
/8 ) 4626. 608. 
/8 /16 4445. 584 


/16 4490. 590 
16 5488. 722 


1133.9 298. 
1587 .6 417. 


148. 
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TABLE V.—TENDON SutTuRING TECHNIQUES—PULVERTAFT WITH 40 GAUGE STAINLESS STEEL WIRE 


Separation Gross pull Tensile strength 
No. Days Reaction Markers Stumps Grams G./sq.mm. Average 


M727R + 3/8” 0 839.1 195. 
M727L 1/4 0 861.8 200. 


os 
M787R nie - 1/8 0 635.0 147. 
M787L 7 1/16 0 1700.9 395. 


+ 0 0 907 .2 210.¢ 
++ 1/8 0 1133.9 263. 


OH107R Marked infection; suture completely disrupted. 
OH107L Marked infection; suture completely disrupted. 


OH240R eee 7/8 1/4 Tendon could not be separated from 

its bed; inadequately immobilized. 
OH240L a 1 Tendon could not be separated from 
its bed; inadequately immobilized. 
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2041 474 
1982. 460. 


2267. 527. 
2177 506 


5624. 1308. 
5556 1292. 


6350. 1476. 
6168. 1434. 
6622. 1540. 
6304 . 1466. 


5669.9 1667. 
5896 .7 1734. 


i) 
oo 
or 


oo oo So ©& 


M657R.... 
M657L.. 


M654R.... 


on wo ww Wd 
0 NO wr ON & 


oO 


or, COW 
_ 


++ 4+, ++ 4+ 
$2 ++ ++ 77 T+ 77 + 
wo 


oo oo oo oo 


or) 





July 1959 


TENDON SUTURES 


TABLE VI.—TENpoN SutuRING TECHNIQUES—END-THROUGH, END-TO-sSIDE WITH 4-0 SILK 


No. 
M856R 
M856L 


M821R 
M821L 


Reaction 


Days 
4 


4 
6 
6 


11 
11 
13 
13 


M834R 
M834L 


M827R 
M827L 


M855R 
N885L 


~ ++ + 
++ 40 ++ TT OT + ++ t+ +9 +4 


67 
67 


or 


tends to form a straight line or not. Presum- 
ably, it is less likely to or the separation 
would be greater. 

On the other hand any accordion effect 
produced by the Mason and Allen suture 
was always less than 14 inch, From Table 
VII, it can be seen that this method allowed 
the least amount of separation of the four 
end-to-end sutures. It would appear that 
the holding power of the tendon is greater 
for the Mason and Allen than for the modi- 
fied Bunnell suture. 

As might be expected, the two interlacing 
methods allowed no separation of the ten- 
don ends. Perhaps this would account for 
their greater tensile strength both immedi- 
ately and after the healing process is well 
advanced. It is our belief that not only 
does separation of the tendon ends increase 


TABLE VII.—SeEparRaTION OF TENDON STUMPS 


Minimum Maximum Average 
inches inches inches 
.075 
.075 
.009 


Bunnell with silk 
Bunnell with wire 
Mason and Allen 
Yaeger 

wire-and-barb 1/8 3 
Pulvertaft 0 ( 
End-through, 

end-to-side 


0 
0 
0 


5/16 
9/16 
1/ 
247 
0 


0 


Separation 
Markers 


1/16” 
1/16 


1/16 
1/16 


coo oo 


oo oo 


Gross pull 


Tensile strength 
Grams 


Stumps G./sq.mm. Average 


2472.1 
2948 .3 


2449.4 
2608 . 1 


2494 .7 
1360.8 


2131.9 
2109.2 


1814. 
3628. 


3129. 
3288 . 


3447. 
3129. 


6304. 
6713. 


6803. 
6758. 


7076. 
7438.9 


574.9 
685.7 


606. 


580. 
316. 


495. 
490. 


477.5 
843. 


833. 
865 


907. 
833. 


1466. 
1561. 


1582. 
1571 


1645 
1730 


630.3 


583. 
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reaction, but it also decreases the tensile 
strength. The suture that permitted the 
greatest separation ( Yaeger wire-and-barb ) 
also had the lowest tensile strength values. 
Indeed, the Yaeger suture removed at 90 
days had a separation of 34 inch and a 
tensile strength less than the one removed 
at 35 days. 

The tensile strength of the end-through 
end-to-side suture was significantly higher 
than the Pulvertaft during the first four 
weeks. This is probably due to the fact 
that the interlacing is more extensive in the 
former than in the latter, allowing less 
slipping as evidenced by the measurement 
of the markers. 

We did not experience the initial rapid 
drop in tensile strength during the first 
five days recorded by Mason and Allen.? The 
tensile strength did not drop below that of 
the suture material used. We found that 
it began rising above that of the suture 
material by the eighth or ninth day; the 
rise was steepest after the 21st day when 
active movement was allowed. 

The modified Bunnell suture with 34 
gauge stainless steel wire held no advant- 
ages over the one done with silk. The silk 
was easier to handle and produced no more 
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reaction and the tensile strength values 
were not significantly altered. 

The Mason and Allen method, a surface 
stitch, produced no more reaction than the 
modified Bunnell core sutures. It holds in 
the tendon better, and for this reason allows 
less separation of the tendon stumps. 
Furthermore, it has six knots—excluding the 
appositional suture—in contrast to the single 
knot of the Bunnell suture. If a single knot 
breaks, separation of the stumps is more 
likely to occur with the Bunnell method 
than with the Mason and Allen method—as 
has been noted in humans. For speed and 
simplicity, the Bunnell method is superior. 

To make use of these findings in the 
human hand, it would seem that the Mason 
and Allen method is the one of choice for 
suturing round tendons, e.g. at the wrist, 
the proximal palm or the long flexor of the 
thumb. If speed is the essential, then the 
Bunnell No. 2 method should be used be- 
cause of its simplicity. For tendon trans- 
plants or grafts such as the dorsum of the 
hand or palm, where the increased bulk 
does not matter, then the interlacing 


methods would be preferable. If movement 
is to start at three weeks, the end-through 
end-to-side method should be the choice. 


CONCLUSIONS 

These experiments have indicated that the 
Mason and Allen method of tendon suture is 
slightly superior to the modified Bunnell No. 2 
method because less separation of the tendon 
stumps occurs. The degree of reaction and the 
return of tensile strength are comparable with 
both methods. With these two methods there is 
nothing to indicate superiority of either a sur- 
face or a core stitch. 

The Yaeger suture had the greatest amount 
of separation and reaction; it also had the lowest 
recovery of tensile strength. For these reasons, 
its use would seem to be contraindicated. 

The interlacing methods are superior to the 
end-to-end methods as regards the tensile 
strength developed. The degree of reaction is 
similar to that with the Bunnell and Mason and 
Allen methods. However, the cross-sectional 
diameter is usually larger and would contra- 
indicate the use of interlacing methods in the 
digit. These methods would appear to be the 
ones of choice in the wrist, palm or dorsum 
of the hand—particularly with tendon grafts or 
transplants. 

Stainless steel has no significant advantage 
over silk in tendon sutures, as regards reaction, 
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tensile strength or separation of the stumps. It 
is more difficult to use. 

The tissue reaction at the site of a tendon 
suture varies directly with the amount of separa- 
tion of the stumps. 
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RESUME 


Les auteurs se proposent ici de comparer les 
meérites relatifs de six différentes techniques de 
sutures tendineuses, par l’expérimentation animale. 

Ils utilisérent des lapins de 5 4 10 livres. Sous 
anesthésie au seniabetanal avec asepsie complete, 
les essais de suture furent faits sur le tendon du 
long fléchisseur des doigts de la patte postérieure. 
Le tendon du muscle tibial postérieur, fut utilisé 
pour les méthodes d’interposition. Aprés Jinter- 
vention, le membre était immobilisé dans un platre, 
parfois renforcé de fil métallique, les animaux 
ayant une forte tendance a ronger leur platre. Les 
lapins furent sacrifiés 4 des intervalles variant 
entre 2 et 19 jours. L’intensité de la réaction 
(c’est-a-dire de la gaine) et la solidité de la 
suture furent notées. 

De tous ces essais, il ressort que la méthode ce 
Allen et Mason est légérement supérieure a celle 
de Bunnell, car la coaptation des moignons tendi- 
neux y est mieux conservée. La méthode de Yaeger 
provoque une forte réaction et une séparation trop 
grande des extrémités: il semble que son usage 
soit contre-indiqué. Les méthodes d’interposition 
donnent des résultats supérieurs aux méthods 
“bout 4 bout”: elles semblent constituer les tecl- 
niques de choix pour les sutures des tendons du 
poignet, de la paume et du dos de la main. 
L’emploi d’acier inoxydable en place de soie n2 
parait pas avoir d’avantage particulier. 
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HOSPITAL TECHNIQUES 


AN EVALUATION OF ASEPTIC AND ANTISEPTIC TECHNIQUES 
AS PRACTISED IN A MODERN HOSPITAL 
II: Surgical Wards and Dressing Stations* 


G. E. MYERS, Ph.D.,+ M. W. NIMECK, M.Sc.+ and 
W. C. MacKENZIE, M.D., F.R.C.S.[C], F.A.C.S.,t Edmonton, Alta. 


INTRODUCTION 


COLBECK?’ recently stressed the importance 
of fomites in the spread of staphylococcal 
infections in hospitals. A comprehensive 
investigation by Nimeck et al.* of the asep- 
tic and antiseptic techniques utilized in the 
yperating theatres of a modern hospital has 
revealed many possible sources of surgical 
wound infection. After closure of the in- 
cision in the operating theatre the patient 
is transported to the postoperative surgical 
ward, and the purpose of the present in- 
vestigation is to study aseptic and antiseptic 
techniques practised in these wards and in 
the adjacent dressing stations. 


EXPERIMENTAL 


Initially, two dressing stations and the 
surgical wards serviced by these dressing 
stations were chosen as study areas. The 
following possible sources of contamination 
were studied: (1) air; (2) depots (fomites); 
and (3) solutions which come in contact 
with the patient either directly or indirectly. 

Although the initial study was carried out 
over a period of months when there was no 
evidence of an outbreak of infection, a 
unique opportunity for further study pre- 
sented itself when a series of infections 
occurred in the pediatric wards of the same 
hospital. Samples were obtained during this 
outbreak from the pediatric wards and 
from an isolation unit composed of three 
wards and a small connecting hallway. 

Since reference will be made in this paper 
to the results obtained from tests done 
following routine cleaning procedures it 
will be of interest to note the extent of 
these procedures. An all-purpose detergent 


sae by a grant from the Medical Section 


of the National Research Council of Canada. Grant 
MA 664. 

‘Department of Bacteriology, University of Alberta, 
Edmonton, Alberta, Canada. 

tDirector of Surgical Services, University of Alberta 
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is used for cleaning wards. Floors are 
mopped weekly with this agent and are 
then waxed with a water-base wax. Oil is 
used daily for dry-mopping. All wood furni- 
ture and fixtures are waxed with an oil-base 
wax. Furniture is damp-mopped daily with 
a solution of the all-purpose detergent. 
Washrooms are washed daily, with the use 
of 5% para-chlormetaxylenol if directed. 
Vacuum cleaners are used only on the 
furniture of solaria. Brooms are supposed to 
be used only on cement floors. Most of the 
bedding is changed daily but the extent of 
this change depends on supplies available 
at the time. Utensils used by all patients 
are washed in a detergent solution after 
use. Only private patients have individual 
utensils, including thermometers and bed 
pans. 

In terminal cleaning (done on the dis- 
charge or death of a patient) all bedding is 
laundered except blankets which are merely 
aired. Drawsheets are usually washed with 
green soap containing 2.5% hexachloro- 
phene (based on anhydrous soap), Mat- 
tresses are aired and sterilized with heat. 
Bedsprings are rubbed with turpentine. 
Bedside furniture is washed with a deter- 
gent solution or a disinfectant (such as 
quaternary ammonium compound 1/1000, 
para-chlormetaxylenol 5%, iodophor, green 
soap containing 2.5% hexachlorophene or 
a preparation of orthobenzyl-para-chloro- 
phenol in a synthetic detergent). 

Isolation units receive special terminal 
cleaning. Drapes and bedding are Jaun- 
dered. Mattresses and/or mattress covers 
are sterilized with heat. Furniture is washed 
with a disinfectant solution and placed on 
the beds. Walls and ceiling are then washed, 
using a detergent or one of the disinfecting 
solutions listed above, Floors are washed 
with a detergent or one of the disinfecting 
solutions and then waxed and _ polished. 
Furniture, bedding and drapes are then re- 
placed and the ward is reopened for the 
admission of patients. 
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MATERIALS AND METHODS 


1. Air sampling.—Air samples were col- 
lected in the wards at hourly intervals from 
7:00 a.m. until 1:00 p.m. Air samples in 
the dressing stations were also taken at 
hourly intervals, the first sample being col- 
lected between 5:00 and 6:00 a.m. and the 
remainder from 8:00 a.m. to 1:00 p.m. Air 
samples were taken with a General Electric 
Duplex Bacterial-Air Sampler using blood 
agar plates containing 5% sheep’s red blood 
cells. Tests for micro-organisms “settling- 
out” of the air were done by exposing open 
blood agar plates for definite intervals of 
time, incubating the cultures and subse- 
quently counting the colonies, All plates 
were incubated for 48 hours at 37.5° C. 
before counting the colonies. 

2. Depots.—Floors and other flat surfaces 
were sampled using sterile aluminum tem- 
plates to limit and standardize the area 
sampled.‘ Before sampling, sterile swabs 
were moistened in serum broth to neutralize 
the hexachlorophene’* used in the cleaning 
solution employed for such surfaces. If a 
quaternary ammonium compound had been 
used in the cleaning solution, the swab 
was moistened in Letheen broth prior to 
swabbing;° if an iodine solution had been 
used for cleaning, the swab was moistened 
in broth containing 0.5% sodium thiosul- 
fate. If no disinfectant had been employed 
on the surface, swabs were simply moist- 
ened with sterile nutrient broth prior to 
sampling. Immediately after sampling the 
swab was placed in the appropriate neutral- 
izing medium and subjected to mechanical 
shaking for 15 minutes. Following this, 0.1 
ml. aliquots of the fluid were plated to 
blood agar medium. 

Blankets and bedspreads were sampled 
by the sweep plate technique of Blowers 
and Wallace,’ using blood agar plates which 
were rubbed over an area of one square 
foot. 

Mops, brooms and brushes used in the 
test areas were sampled by culturing 1 inch 
strands of string or tufts of fibre. String 
or fibre was removed with the aid of sterile 
scissors and forceps. Samples were placed 
in serum broth, mechanically shaken for 
15 minutes and 0.1 ml. aliquots of the sus- 
pension were then plated on blood agar. 

3. Solutions.—Serial dilutions of samples 
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aseptically obtained from various solutions 
used in the wards and dressing rooms were 
prepared in the laboratory. Dilutions wer 
prepared in fluid medium containing the 
appropriate neutralizing agent for the par- 
ticular disinfectant concerned or in sterile 
distilled water if no disinfectant was in 
volved. Pour plates were made of the seria! 
dilutions in nutrient agar. Duplicate surface 
streak plates were prepared on blood agar 
using 0.1 ml. aliquots to aid in identification 
of the micro-organisms. 

All cultures were incubated aerobically 
for 48 hours at 37.5° C. before colonies were 
counted, Micro-organisms were grouped 
according to colonial and microscopic mor- 
phology, Cultures of Micrococcus pyogenes 
var, aureus* were checked for mannite 
fermentation, coagulase reaction, antibiotic 
sensitivity and bacteriophage type. 


RESULTS 


1. Air samples.—Air samples showed that 
the greatest degree of contamination in 
surgical wards occurred during the period 
from 8:00 to 10:00 a.m., which corre- 
sponded to the time of the greatest activity 
in the wards, including bedmaking and 
cleaning. However, the amount of contam- 
ination was relatively high throughout the 
entire test period, averaging 17 organisms 
per cubic foot of air. The air in the dressing 
rooms was not as highly contaminated as 
that in the wards, averaging eight micro- 
organisms per cubic foot for the entire test 
period, Air samples taken in a student bac- 
teriology laboratory of approximately 35,000 
cubic foot volume showed 1.5 micro-organ- 
isms per cubic foot when no students were 
present and 9.7 micro-organisms per cubic 
foot of air when 60-70 students were 
present. 

M. pyogenes var, aureus was present in 
70 of the 98 samples of air obtained from 
dressing stations and postoperative surgical! 
wards. Of the 90 strains of M. pyogenes var. 
aureus, obtained from the air samples, 78 
were coagulase positive, A variety of bac- 
teriophage types and patterns were isolated 
Air from wards containing infected patients 


*Bergey’s Manual of Determinative Bacteriology. 
The Williams and Wilkins Company, Baltimore: 
6th edition, 1948. 
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TABLE I.—BacrertaL CONTAMINATION AND INCIDENCE OF 
Micrococcus pyogenes var. aureus ON DEPOT SURFACES IN 
DRESSING STATIONS 
Average 
number of 


No. of samples 
micro- containing 

organisms M. pyogenes 
per square inch var. aureus 


Number of 
samples 


Depot surface tested taken 


w 
* 


Cupboard........ 17 
Doorknobs ; 5 
BM vv cies 6d snes 
Garbage receptacles. . 
laundry bags.... 
Nailbrushes. . 
Soap (bar) .. 
Soap (dish). 
Sink 
Stethoscope... 
BUM a bisivds Cekacks 
Supplies and containers: 
“Sterile’”’ 
supply container. 1 
“‘Non-sterile” 

supply container. 
Dressing trays..... 
Dressing wagons.. . 
Wash equipment... . 
Windowsills . 


NNN Re wrHan 
CMe ennwwnwal 
POWWOROWPD 
KKK KKK KM 
MORON eee Om 


a 
S 


~ 
“ 


PWONOS 
KKK MH 


had an average of 23 M. pyogenes var. 
aureus per 200 cubic foot. Wards containing 
only non-infected patients had an average 
of 9 M. pyogenes var. aureus per 200 cubic 
foot while dressing stations had an average 
of 4.5 M. pyogenes var. aureus per 200 cubic 
foot of air. 


2. Depots.— Cultures from depots in 


dressing stations and surgical wards showed 


a wide distribution of pathogenic micro- 
organisms. Results for dressing stations are 
given in Table I. Tables II and III show 
the degree of contamination of depots in 
surgical wards and the distribution of 
M. pyogenes var. aureus. The degree of 
bacterial contamination of various depots 
within a single surgical ward when infected 
patients were present, after cleaning by the 
routine methods previously described and 
after cleaning when non-infected patients 
were present, is shown in Table IV. 


TABLE II.—BacreriaL CONTAMINATION AND INCIDENCE OF 
Micrococcus pyogenes var. aureus OF BEDDING IN 
SureicaL, Warps 


Average 
number of 
micro- 
organisms 
per square inch 


No. of samples 
containing 

M. pyogenes 
var. aureus 


Number of 
samples 
taken 


Type of bedding 
sampled 


Bedspreads* 
Bedspreadst. . . . 
Blankets* 

Blanketst 
Drawsheets (cotton)* 


8x 10? q 
2.5x 10? 17 
3.8 x10 
2.2216 
9.8 x 10° 
Drawsheets (rubber 

or plastic)........ 16 7.8x 10? 
Sheets* .. . 40 7.9 x 10? 
ei ee 3.0 x 10° 
Mattresses* 49 1.1 x 10° 


*Sampled by swab technique. 
tSampled by ‘“‘sweep-plate’’ technique. 
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3. Solutions. — Solutions found in the 
dressing stations include alcohol used for 
dressings, tincture of benzalkonium chloride 
1/1000, aqueous benzalkonium chloride 
1/1000 for instruments (sharps, forceps, etc.) 
and a return syringe bath containing 
aqueous benzalkonium chloride 1/1000 
solution. All the solutions were tested and 
with the exception of the return syringe 
bath showed no contamination. The solution 
in the return syringe bath, which is sup- 
posedly bactericidal, had an average of 5.0 
x 10° organisms per ml. Bacterial counts 
of ice used in the dressing stations were 
surprisingly low, considering the fact that 
little care is taken to avoid contamination. 

Solutions found in the wards include 
drinking water, back rub lotion, thermo- 
meter solution (aqueous benzalkonium 
chloride 1/1000), patients’ wash water, 
mouthwash and scrub water used for furni- 
ture and floors. All the solutions were tested. 
Drinking water, back rub lotion and the 
thermometer solution showed no contamina- 


TABLE III.—BacreriaL CONTAMINATION OF DEPOTS IN 
SurGIcAL WARDS AND INCIDENCE oF Micrococcus pyogenes 
var. aureus 


Average 
number of 
micro- 
organisms 


No. of samples 
containing 
M. pyogenes 


Number of 
samples 

Location of sample taken 
Bathtubs... . 
Bedframes. . ; 
Bedsprings....... 
Bedcastors. .. , 
Bedtraye......... 
Bedpans....... 


o 


Blindpulls...... 
Brooms....... tees 
Cuffs of manometers. 
3 ee 
Coat hooks. . . 
eee 
Doors ... 
Doorknobs. 
Drapes........ 
PROUD. 66 cs 
Footstools..... alates 
Garbage receptacles. . 
Lamps. . 
Lightcords and 
switches. . 
Laundry bins... . 
Mask bins. : 
Mops (for washing) 
Mops (for waxing) 
Oxygen equipment. . 
Radiators......... 
Shoes (patients’ 
and nurses’)... . 
| See 
Taps. s 
Tables and cabinets 
Cabinet castors...... 
Thermometer bins. . . 
Toilets. ... 
Walls (ledges and 
mouldings)... .. 
Wash supplies... 
Waterjugs..... 
Wastebaskets. . . 
Windowsills ex 
Wheelchairs (arms). . 
Wheelchairs (treads) . 
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TABLE IV.—Comparison oF DEGREE OF BACTERIAL CONTAMINATION OF DEpots IN A WARD CONTAINING 
INFECTED Patients, SAME WarD AFTER ROUTINE CLEANING AND CLEANED Warp ContTaINING Non- 


Ward containing infected 
patients 


No. 
containing 


Average No. 
micro-orgs. 


No. of 
Location 
Bedding: 
Bedframes 
Drawsheets 


4.6 x 10? 0 8 
2 


3.9 x 10? 1 


3.0x 10 
1.8 x 103 
6.8 x 10? 
Sheets.......... 1.3 x 103 


Drawsheets 
(rubber) 
Mattresses...... 


Miscellaneous: 
103 
103 
10 
103 

9 x 103 
10 
102 


Doorknobs...... 
IE conch ccs 
SAINI. 4. ses 
Light switches. . . 
Oxygen 
equipment. ... 
Radiators....... 
er 


Tables and 
cabinets...... 
NEE 5s <6 xs. 
WB ios sis 4 
Wastebaskets... . 
Windowsills. .... 
Wash supplies. . . 


10° 
10 
108 
10? 


KNNh NNR Www, 


10 
10° 
10 
10 
10 
10 
10 


CNKFRKNON OCOFKRKO OCOOFOSOKe 


HORROR 
wWenmnNnadte©o 


M. pyogenes var. aureus 


tion. Patients’ wash water was not con- 
taminated before use but contained on the 
average 8.0 x 10° organisms per ml. after 
use. Many of the samples of used wash 
water contained organisms of the same 
phage type and antibiotic sensitivity as the 
organisms from infected lesions of the pa- 
tient using the water. Mouthwash was only 
slightly contaminated before use, but, as 
expected heavily contaminated after use. 
Scrub water used for furniture and floors 
was contaminated. 


DIscussiON 


The air and a great variety of depot 
surfaces in the dressing stations were con- 
taminated with M. pyogenes var. aureus. 
A need for more rigid cleaning techniques 
is indicated. The return syringe bath was 
heavily contaminated. It is possible that 
large numbers of micro-organisms together 
with organic matter were added to the solu- 
tion over a prolonged period of time, since 


INFECTED PATIENTS 


No. of 
samples per sq.in. M.aureus* samples 


Cleaned ward containing 
non-infected patients 


Average No. No. 
micro-orgs. containin? 
per sq.in. M. aureus 


Same ward after routine 
cleaning 


No. 
containing No. of 
M. aureus samples 


Average Nv. 
micro-orgs. 
per sq. in. 


2.0 x 10° 9.8 x 10° 


6.0x 10 0 
9.0x 10 
2.8 x 102 
2.4x 10 
x 10 


e 
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10 
10 
10? 
10? 
10? 
10 
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there seemed to be no control over the 
length of time each solution was used 
before changing. Obviously the return 
syringe bath should be replaced frequently 
and at regular intervals with fresh solution. 


Wards containing infected patients pro- 
vided some interesting information. For 
example, one ward contained a patient in- 
fected with M. pyogenes var. aureus phage 
pattern Q 6/47/53/54/81 and a strain of 
Pseudomonas pyocyanea. Eight of nine 
strains of M. pyogenes var, aureus isolated 
from the air in this ward were of the same 
phage pattern as the strain infecting the 
patient. Organisms of the same phage pat- 
tern were recovered from the blankets, 
bedsprings, mattresses, kidney basins, floors 
and garbage receptacle in the same ward. 
Ps. pyocyanea was recovered from the air, 
kidney basins, doorknobs, footstool and 
walls in this ward. Another example is tha‘ 
five different phage patterns of M. pyogenes 
var. aureus and one strain of Streptococcu: 
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pyogenes were isolated from the lesions of 
four patients contained in a single ward. 
Six strains of M. pyogenes var. aureus re- 
covered from air sampies in this ward were 
of the same phage patterns as those infect- 
ing the patients. One or more of the same 
phage types of M. pyogenes var. aureus 
were isolated from mattresses, sheets, kid- 
ney basins, blinds, chairs, tables, soap 
dishes, shelves in a water closet, waste- 
baskets, blankets and bedspreads in this 
ward. In an isolation unit, four of six 
patients were infected with M. pyogenes 
var, aureus Q 81. M. pyogenes var. aureus 
© 81 was recovered from the air, brooms, 
doorknobs, toilet, blankets, bedspreads, 
windowsills, floors, beds, chairs, light 
switches and sheets in two of the three 
wards composing this isolation unit. The 
same organism was isolated from the air in 
the hallway connecting the wards and the 
outer surface of the door connecting the 
isolation unit to the main corridor of the 
hospital. 

In wards where special attention was 
given to cleaning, the degree of contamina- 
tion was usually reduced significantly. For 
example, in one ward before cleaning, cul- 
tures taken from pillows, tables, chairs, 
sheets, windowsills, walls, mattresses and 
radiators respectively gave bacterial] counts 
of 424, 530, 730, 1104, 1376, 1951, 2141 and 
3309 micro-organisms per square inch; after 
cleaning, the respective bacterial counts 
were 60, 15, 30, 10, 0, 355, 353 and 100. 
However, despite increased attention to 
cleaning in this ward, M. pyogenes var. 
aureus was still recovered from several 
depots including a bed, chair, blanket, mat- 
tress and footstool. 

Solutions in the wards were relatively 
clean. However, the presence of pathogenic 
micro-organisms in wash water used by in- 
fected patients indicates a need for in- 
creased care in decontaminating the wash 
basins, since these basins may be subse- 
quently used by previously uninfected pa- 
tients. At present these basins are washed in 
detergent solution in the utility room. Cul- 
tures of scrub water used for furniture and 
floors showed contamination, indicating a 
need for more frequent changing of these 
solutions and better methods for decon- 
tamination of mops and scrub buckets. 
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SUMMARY 


Possible sources of contamination in sur- 
gical wards and dressing stations which 
have been bacteriologically investigated 
are: air, a great variety of depot surfaces 
and the various solutions used in these 
hospital areas. 

Investigations were carried out in the 
absence of any indication of an outbreak 
of infection and also during a time when 
a series of infections existed. 

A high degree of contamination was 
found in the air of the wards, especially 
during periods of greatest activity, e.g. 
bedmaking. Air in the dressing stations was 
not as highly contaminated. M. pyogenes 
var. aureus was present in 70% of the air 
samples taken from surgical wards and 
dressing stations. 

M. pyogenes var. aureus was isolated 
from a great variety of depot surfaces in 
dressing stations, wards containing non- 
infected patients, wards containing infected 
patients and wards which had just been 
cleaned by the routine cleaning procedure. 
Wards containing infected cases were more 
highly contaminated and the incidence of 
M. pyogenes var. aureus was greater than 
in the other areas mentioned. 


Solutions found in the wards and in 
dressing stations were relatively clean, with 
the exception of the bath for return 
syringes, which was heavily contaminated. 

Micro-organisms of the same phage type 
and antibiotic sensitivity as organisms iso- 
lated from patients’ lesions were found to 
be widely distributed in the air and on 
depot surfaces in wards containing infected 
patients. 


Since the completion of this project, steps 
have been taken by the hospital administra- 
tion to remove the sources of contamination 
disclosed by this investigation. 
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RESUME 


Les auteurs se sont appliqués 4 découvrir les 
sources de contage dans les salles de chirurgie et 
les chambres de pansements en analysant Yair, 
plusieurs surfaces ot peuvent se poser des microbes 
et les différentes eaux et solutions employées dans 
ces départements d’hépital. Ces recherches ont été 


CONTROL OF INFECTIONS WITHIN 
HOSPITALS 


Because it was realized in a New England 
hospital that nearly every patient who had 
entered hospital “clean” and contracted an in- 
fection while there was the victim of an error 
in technique, a searching investigation of the 
causes of hospital infection was launched and a 
control program mapped out. This program, 
recently reported by Adams and his colleagues 
(J. A. M. A., 169: 1557, 1959), has proved 
medically effective, practical and economically 
feasible. 

It has been shown that frequently repeated 
and intelligently applied methods of mechanical 
cleansing in combination with a good disinfect- 
ant-detergent will clean any area, and that an 
efficient air-conditioning system can readily be 
made to deliver dust-free, nearly sterile air under 
positive pressure. This air will remain sterile 
indefinitely in a clean room unless infection is 
introduced by exhalations of personnel entering 
the room or by fomites from clothing, shoes or 
objects brought in. Infection due to human ex- 
halations is at least 98% preventable by efticient 
filter masking of all people entering the room. 
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poursuivies tant dans les périodes bactériologique- 
ment calmes que dans dies ou l’on rapportait des 
infections sualtinios. L’air des salles montra un 
degré de pollution remarquable pendant les heures 
de grande activité et surtout au moment ou Je 
personnel fait les lits. L’air des chambres de panse- 
ments n’atteignit pas le méme degré de contamini- 
tion. On trouva du staphylocoque doré dans 70% 
des prélévements d’air de ces deux endroits. On 
en retrouva aussi sur un grand nombre de surfaces 
des chambres de pansements et des salles conte- 
nant des malades infectés ou non et aussi dans des 
salles qui venaient d’étre nettoyées par les mé- 
thodes en usage courant. Le contage le plus élevé 
se trouva comme on peut s’y attendre dans les 
salles de malades infectés et la concentration de 
staphylocoque doré fut plus grande dans ces en- 








































droits que partout ailleurs. Les différentes eaux ; 
et solutions employées dans les salles furent trou- t 
vées relativement propres a l'exception des bassins | 
de rincage pour seringues ayant servi. L’antibio- 
gramme et le typage au bactériophage montrérent 
que les micro-organismes prélevés ici et 1a dans I 
les salles correspondaient 4 ceux que l'on retrouva ( 
dans les lésions des malades sous traitement. 
Depuis la compilation de ces travaux l’hépital ot t 
ils furent menés a pris des mesures pour enrayer r 
ces sources d’infection. 9 
5 
n 
il 
it 
g 
a 
d 
Whenever a person re-enters a clean area he fg, 
must put on a freshly sterilized gown (double- fg, 
breasted, wrap-around, lace-tying, covering the f _ 
: al 
subject from neck to toes) and sterilized tem- 
porary shoe coverings. ta 
The authors believe that nine-tenths of the | P! 
wound infections in hospital arise in the operat- 
ing pavilion area, and the latter is separated from J in 
the hospital by an interchange area inside which Ff re 
all aseptic criteria are fulfilled (shoes wrapped Fur 
in sterile booties, filter mask worn) and which Fhe 
contains the scrub-up area. Outside the inter- Fa, 
change area, there is a zone of complete cleanli- a 
ness as regards room, floor and furniture. ; 
The authors remark that “a room which looks _ 
clean, smells clean and feels clean is most likely dit 
to be clean and to be proven clean when sub- | te! 
jected to critical testing for bacterial and particu- ) 
late matter content. For nine-tenths of the hospi- | av 
tal, a good housekeeper with an eye for dirt and | are 
an ability to get it removed is a better investment | an 
than complicated bacteriological testing equip- } ha: 
ment and routines. For the other one-tenth of the agi 
hospital area, meaning essentially the operating} ~ 
pavilion and the nursery, standards, controls, and | ~~ 
fulfillment must be of the ultimate type from M sp 
or 






which no appeal for leniency is tolerable.” 
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PROSTATIC ABSCESS 


RECENT EXPERIENCE WITH ABSCESS OF THE PROSTATE 
PHILIP G. KLOTZ, M.D., F.R.C.S.[C], F.A.C.S.,* Toronto 


ABSCESS OF THE PROSTATE has become un- 
common since antibiotics were made avail- 
able. Persky’ in 1955, could report only 12 
cases seen at Western Reserve University in 
the previous 11 years. Chitty? in 1957 re- 
ported 27 cases from Bristol, the total for 
a six year period. 

Gonorrheeal urethritis, which was the 
commonest cause of abscess because of its 
tendency to invade the prostate directly, 
has become rare. It is of interest that in 
1931, 75% of abscesses of the prostate 
reported were due to gonorrhcea.* In 
Chitty’s series of 27 cases, none were due 
to gonorrhcea, Nowadays, bacteria usually 
reach the prostate through the blood stream, 
and abscess has been reported following 
staphylococcal infection of the skin, pneu- 
monia, appendicitis, and tonsillitis, Direct 
infection of the prostate may follow urethral 
instrumentation or non-specific urethritis. 

The patient is likely to complain of vague 
general symptoms, such as malaise, fever, 
and poorly localized discomfort in the abdo- 
men and the back. Local manifestations are 
dysuria, pain in the perineum or rectum, 
and in most cases retention of urine. Rectal 
examination reveals increased local heat, 
and a tender, oedematous, or fluctuant pros- 
tate, which may be mistaken easily for a 
prostate affected by benign hypertrophy. 

Conservative therapy has been advocated, 
in which case the abscess is allowed to 
resolve spontaneously, usually into the 
urethra. The results of this treatment have 
been poor because persistent chronic pros- 
tatitis and metastatic blood stream infection 
have often resulted. Modern therapy de- 
mands surgical drainage as soon as the 
diagnosis of abscess of the prostate is de- 
termined. 

Drainage has been provided by all the 
avenues available to the prostate. These 
are the transvesical, retropubic, perineal, 
and transurethral approaches. Each method 
has its advocates, and there is general 
agreement that if the diagnosis can be made 


*Attending Urologist, New Mount Sinai Hospital, 
Toronto, and Scarborough General Hospital, Scar- 
borough, Ont. 


before operation, transurethral resection 
with intra-urethral discharge of the abscess 
is most satisfactory. The resection must be 
complete so that all pockets of pus are 
drained. 

Three cases of prostatic abscess have been 
treated recently. This is a sufficiently un- 
usual occurrence to justify reporting. 


Case REPORTS 


Case 1.—W.W., age 50, was well until three 
weeks before admission to hospital, when he 
developed low grade fever, productive cough, 
low back pain, and mild dysuria. He was treated 
for “flu” by his family physician who administered 
broad-spectrum antibiotics. Three days before 
admission to hospital, dysuria became severe, and 
he developed complete urinary retention. 

When admitted to hospital on November 7, 
1957, his oral temperature was 100° F. The 
prostate was enlarged and soft, but not fluctuant 
or particularly tender. An intravenous pyelogram 
showed the upper urinary tract to be normal. 
Cystoscopic examination demonstrated enlarge- 
ment of both lateral lobes of the prostate gland, 
more so than would be expected in a man of 
this age. The urine produced Staphylococcus 
aureus hzemolyticus on culture. 


His condition improved on sulfonamide ther- 
apy, and after four days retropubic exploration 
of the prostate was carried out. When the capsule 
of the prostate was incised, thick pus was en- 
countered and the true diagnosis established. 
The pus later proved to be sterile. The prostatic 
capsule was loosely sutured, and the bladder 
drained transurethrally for two weeks. He re- 
ceived chloramphenicol (Chloromycetin) 250 
mg. 6 hourly, orally for five days, followed by 
sulfonamides for a month. The wound healed 
without infection, and no serious problems arose 
when the catheter was removed. He has remained 
well since. 


Case 2.—J.C., age 53, developed urinary 
retention after bilateral inguinal herniorrhaphy 
and required intermittent catheterization. He was 
having some difficulty with micturition when 
discharged from hospital seven days after opera- 
tion. Three days later, acute retention developed 
and he was readmitted to hospital on April 21, 
1958. 

His temperature was normal. Physical examina- 
tion demonstrated recent bilateral inguinal in- 
cisions, the distended bladder, and a slightly 
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enlarged tense, fluctuant, tender prostate gland. 
Further investigation revealed Staphylococcus 
aureus hzemolyticus growing in the urine. The 
upper urinary tract was normal, as shown by 
intravenous pyelography. Cystoscopy confirmed 
the diagnosis of prostatic abscess, when bulging 
lateral prostatic lobes were seen. 

The patient was maintained on catheter drain- 
age and antibiotics for four days, when trans- 
urethral prostatectomy was carried out. As each 
lateral lobe was incised, a gush of thick pus was 
obtained. The prostatic urethra was thoroughly 
resected, and the bladder drained by catheter 
for four days. Antibiotics and sulfonamides were 
administered for one month. The postoperative 
course was smooth, and no difficulties developed 
after removal of the catheter. He has remained 
quite well since. 


Case 3.—P.S., age 74, was initially admitted 
to hospital on April 28, 1958, with purulent in- 
fection in a large hydrocele sac. This failed to 
respond to conservative therapy, and surgical 
drainage and orchidectomy was performed on 
May 9, 1958. The pus was sterile. At this time 
he was found to have a benign enlargement of 
the prostate gland, but because of the lack of 
urinary symptoms, this was not investigated 
further. Eight days after operation, he was sent 
home with the incision healed. 

Two weeks later he developed acute urinary 
retention. He had noted dysuria for one week 
previously. He was afebrile on admission to 
hospital. The striking sign was inability to palpate 
the enlarged prostate on rectal examination, 
when it had previously been found to be grossly 
hypertrophied. The anterior rectal wall felt quite 
flat and fluctuant, and the diagnosis of posterior 
prostatic abscess was made. Urine culture proved 
to be sterile. Cystoscopic examination revealed 
the prostate to be tremendously hypertrophied. 


At operation, the prostate was approached 
transvesically. When the finger was introduced 
behind the middle lobe of prostate, a large abscess 
cavity was encountered and thick purulent 
material welled up. The cavity extended two- 
thirds of the way around the adenomyomatous 
portion of the prostate and had almost auto- 
enucleated the gland. Accordingly, the enuclea- 
tion was completed. The specimen weighed 
134 grams. 


On culture, the pus grew Pseudomonas pyo- 
cyanea, sensitive to streptomycin and _tetracy- 
cline. The bladder was drained by suprapubic 
tube and transurethral catheter as well. During 
the next ten days the tubes were removed. He 
received antibiotics for one week followed by 
sulfonamides for a further three weeks. The 
patient’s postoperative period was uneventful, 
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TABLE I.—Turee Cases or Prostatic ABSCESS 


Ww. Ww. 


IC. P.S. 
—--. a 74 


Previous E 
surgery..... Orchidectom, 
3 weeks 
previously 
(sterile pus) 


Yes 


Hernia 

repair 

2 weeks 
previously 


Retention... . Yes 


s ‘Yes 


Staph. aureus Sterile 
hem. 


Staph. aureus 
haem, 


Urine culture. . 


Staph. aureus Fe. 
hem. pyocyanea 


. Transurethral Retropubic Transvesical 


Culture of pus Not done 


Approach.... 


apart from some delay in wound healing for 
three weeks. 


SUMMARY 


Although abscess of the prostate has 
become a rare disease, its recognition and 
treatment are important. It is suggested 
that the results of conservative treatment 
are unsatisfactory, and that treatment 
should always be surgical. Three cases in 
which the abscesses were drained, though 
by different routes, have been reported. All 
made a complete recovery. 
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RESUME 


Depuis l’apparition des antibiotiques, les abcés 
rostatiques sont devenus trés rares; de plus, si jacis 

le gonocoque était le germe causal le plus fréquent, 
il est maintenant exceptionnel, et la grande ma- 
jorité des prostatites suppurées relévent d’une in- 
fection hématogéne. 

L’auteur rapporte trois cas personnels: le pre- 
mier malade, agé de 50 ans, souffrait depuis trois 
semaines de douleurs vagues dans les reins, de 
dysurie légére et d’un état fiévreux discret. I] fut 
hospitalisé pour une rétention urinaire soudaine. 
A ce moment la température s’éleva a 100° F. A 
Yexamen rectal, la prostate était légérement hyper- 
trophiée et de consistance normale; ces constata- 
tions furent confirmées par la cystoscopie. Le pyé!o- 
Zramme intraveineux était normal, mais par contre, 
ce cultures d’urine firent apparaitre du staphyio- 
coque doré hémolytique. Aprés une préparation de 
quelques jours par une thérapeutique aux sulia- 
mides, on procéda a une exploration rétropubiene 
de la prostate: c’est alors que ]’on trouva un abcés 
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rempli de pus épais, qui fut drainé; le patient 
recut des antibiotiques et guérit simplement. 

Le deuxiéme malade, agé de 53 ans, souffrait 
de rétention urinaire intermittente depuis un cer- 
tain temps; il fut finalement hospitalisé pour une 
crise plus grave. Un abcés de la prostate fut dé- 
couvert a la cystoscopie, et l'on pratiqua incision 
des deux lobes transurétralement, Sous le couvert 
¢’antibiotiques et de sulfamides, l’évolution post- 
opératoire fut satisfaisante. 

Le troisiéme cas était celui d'un homme de 
74 ans hospitalisé pour une infection purulente 
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d’un sac d’hydrocéle. Cet état ne répondait pas 
4 la thérapeutique conservatrice; on fit un drainage 
et une orchidectomie. Le malade semblait guéri 
et fut renvoyé a domicile huit jours plus tard. 
Deux semaines aprés sa sortie il fit une crise de 
rétention urinaire aigué: 1a encore, le diagnostic 
d’abcés prostatique se fit par la cystoscopie. Le 
drainage fut fait par voie transvésicale et les 
suites opératoires furent sans histoires. 

En conclusion, l’abcés de la prostate est une 
maladie qui devient rare, mais comme elle peut 
encore se présenter, il convient d’y penser. 


ACUTE AND CHRONIC BREAST ABSCESS* 
T. S. WILSON, M.D., F.R.C.S.[C], Edmonton, Alta. 


SINCE THE ADVENT of antibiotics, the natural 
history of suppuration in various parts of 
the body has changed.' It seemed worth 
while to review the cases of breast abscess 
seen in the University of Alberta Hospital 
in the five-year period 1953 to 1957, during 
which time all of the common antibiotics 
were in widespread use. Penicillin, strep- 
tomycin, the tetracyclines, chloramphenicol, 
and erythromycin were used throughout the 
five years, and novobiocin during the last 
two years. 

There were 30 patients with acute breast 
abscess and 14 with chronic breast abscess. 
Thus chronic breast abscess was almost 
half as common as acute breast abscess, 
which is a rather startling finding in view 
of the fact that chronic breast abscess was 
almost a medical curiosity 20 years ago. 

Our definition of chronic breast abscess 
was one that had been present longer than 
six months, or, in cases in which the patient 
did not know the length of time present, 
one with a_ pathological diagnosis of 
“chronic breast abscess”. The wall of these 
chronic abscesses is thick and fibrous and 
on microscopic examination is seen to con- 
tain chronic inflammatory cells in the wall. 
In most cases, chronic breast abscess had 
no relationship to pregnancy and lactation. 


*From the Departments of Surgery and Bacteri- 
ology, University of Alberta, and from the Univers- 
ity of Alberta Hospital. 

Presented at the meeting of the Royal College of 
Physicians and Surgeons of Canada, January 1959. 


It was invariably sterile except for the one 
tuberculous breast abscess,? and in most 
cases the preoperative diagnosis was car- 
cinoma. 

It is realized that some of the small super- 
ficial acute |reast abscesses are never 
treated in hospiial and are incised in the 
doctor’s office or emergency department. 
Many may be aborted by antibiotics in 
their early stages before actual pus forms, 
although once suppuration develops these 
drugs rarely cause resolution. These factors 
may weight the scales so that chronic breast 
abscess appears relatively more common 
than it actually is. 


AcuTE BrEAsT ABSCESS 


By far the commonest variety was the 
puerperal breast abscess seen in the lactat- 
ing breast (Table I). 

TABLE 


I.—_AcuTE BREAST ABSCESS, 


1953-57 


U.A.H., 


Puerperal (lactating breast) ee 
Older women (no relation to pregnancy ) 
Patient five months pregnant 

Female baby, age 14 months 

Male baby, age four weeks . 


~ Total 30 


The average age of these patients, omit- 
ting the two babies was 29 years. More 
than half the abscesses occurring in the 
lactating breast developed after the first 
pregnancy (Table II). 
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TABLE II.—Acutre Breast ABSCESS DEVELOPING 
iv Lactatinc Breast, U.A.H., 1953-57 


After first baby 
After second baby 
After third baby 
After fifth baby 


Total 23 


Thus it would seem that the young 
mother with her first child is more prone to 
develop breast abscess. Some of the mothers 
had subsequent babies in the hospital, and 
none developed a second acute breast 
abscess. 

Of particular interest is the fact that 19 
of the 23 puerperal breast abscesses oc- 
curred in 1954, most frequently in the fall, 
when there was a sudden epidemic of 
staphylococcal infections on the obstetrical 
service. 

The infection gains access to the breast 
by the nipple, but quite frequently no crack 
nor fissure was demonstrated. Retention 
of milk, due to inspissated material in 
larger ducts, may predispose the breast to 
infection, and it is possible that staphylo- 
cocci from the baby, or environment, or the 
patient herself, may invade a relatively 
healthy nipple and its ducts. 

Cultures were reported in 27 out of 30 
patients with acute breast abscess. There 
was no report on two patients, and the 
abscess was sterile (no growth) in one. 
The infecting organism in every case was 
Staphylococcus aureus. In vitro sensitivity 
tests were carried out on all cultures by 
the disc method. For the first three years, 
sensitivity tests were carried out with peni- 
cillin, erythromycin, chloramphenicol, the 
tetracyclines, streptomycin, and as well, in 
the last two years with novobiocin (Table 
III). 


TABLE III.—Sensitiviry Tests oN CULTURES 
FROM ACUTE BREAstT ABSCESS, U.A.H., 1953-57 


Sensitive to all six antibiotics 
Sensitive to erythromycin, chloramphenicol, 
streptomycin cae ae 
Sensitive to erythromycin, chloramphenicol .... 3 
Sensitive to all but penicillin 4 
Total 27 


Thus the table shows that in 23 out of 
27 patients with acute breast abscess the 
infecting organism, in every case Staphylo- 
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coccus aureus, was resistant to penicillin: 
in other words, in only 15% of patients 
with breast abscess is the organism sensi- 
tive to penicillin. It is realized that these 
are in vitro sensitivities to ordinary con- 
centrations of the antibiotic, but we have 
found them very useful in planning treat- 
ment. 

In reviewing the 23 acute breast 
abscesses occurring in the lactating breast, 
it was found that nine of the 23 had re- 
quired a secondary drainage procedure, i.e., 
40% required two or more operations. This 
point will be stressed again in considering 
treatment. 


CHRONIC BREAST ABSCESS 


Chronic breast abscess developed in 14 
patients. The average age of these patients 
was 42 years, hence chronic abscesses tend 
to occur in middle-aged women. In only 
four cases was there any relation to preg- 
nancy or lactation. 

There were two varieties of chronic 
breast abscess, and in our cases they were 
about equally common, The first type pre- 
sented as a mass in the periphery of the 
breast, diagnosed most frequently preopera- 
tively as carcinoma. The mass was generally 
not tender, or very slightly tender, indur- 
ated, blending with breast, and the patient 
had no systemic reaction and no leuko- 
cytosis. The surgeon was surprised to en- 
counter pus in the biopsy specimen. 

The second type presented as a mass 
beneath the nipple or in the subareolar 
region, with a history of some discharge 
from the nipple, and invariably with some 
retraction of the nipple. Again there was 
very little tenderness, no systemic reaction, 
and no leukocytosis. 

The etiology of both types of chronic 
abscess is obscure. In four cases, there was 
some relation to lactation, and these cases 
had been treated with antibiotics. Anti- 
biotics may have “masked” an acute abscess 
locking it in the breast, the organism being 
attenuated but not killed. Trauma to the 
breast, with haematoma formation and late: 
abscess in the haematoma, may account for 
a few cases. There was no history of traum: 
in any of our patients. 

Whether these chronic abscesses are 
“infective” or not is uncertain. Cultures 
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were reported in about half of the cases 
and no growth was obtained. Those seen 
in the periphery of the breast may represent 
a residuum of an acute breast abscess which 
has not quite resolved. The type seen be- 
neath the nipple or areola probably repre- 
sents a chemical inflammation, resulting 
from changes in the major ducts of the 
breast, or duct ectasia. Here there is dila- 
tution of the ducts, stasis and some blockage 
of secretions, with inspissation of tooth- 
paste-like material in the ducts, and perhaps 
finally a chemical inflammation set up as a 
reaction to this material, if it escapes out- 
side a duct. Adair® called this lesion “plasma 
cell mastitis”, and Bloodgood‘ “varicocele 
tumour of the breast”. 

Pathologically, the peripheral chronic 
breast abscess is usually small and _ thick- 
walled, and microscopic examination re- 
veals chronic inflammatory cells in the wall. 
Those beneath the nipple are again small, 
the actual abscess cavity measuring only 
1 to 3 cm. in diameter, and there are dilated 
ducts with inspissated debris. Large num- 
bers of chronic inflammatory cells, lympho- 
cytes and plasma cells are seen. 

Tuberculosis of the breast is a rare dis- 
ease—only one of the 14 cases was definitely 
proven to be tuberculous, This patient had 
a long-standing tuberculosis of the hip joint, 
and in this case guinea pig inoculation was 
positive. Recently, and not included in this 
series, we have had another tuberculous 
breast abscess, in an Indian woman with 
minimal pulmonary disease. This abscess 
was proven tuberculous by finding acid-fast 
bacilli on direct smear and tubercles in the 
wall of the abscess on microscopic examina- 
tion, and by positive guinea pig tests. 


TREATMENT 


Acute Breast Abscess 


Since most of our acute abscesses in the 
past five years occurred when staphylo- 
coccal infections were endemic on the 
obstetrical wards, we feel that the most 
important prophylactic measure is the con- 
trol of staphylococcal infections in general 
in the hospital. 

Many cases of acute mastitis in the lac- 
tating breast never go on to suppuration. 
If a portion of a breast is indurated and 
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tender, manual or pump expression may 
help, and if the infection is more severe, 
feeding from the affected breast should be 
discontinued. The value of antibiotics at 
this stage is debatable. Some breast ab- 
scesses are undoubtedly aborted by anti- 
biotics, but there is the danger of develop- 
ment of resistant organisms, of the reactions 
to the antibiotics themselves, and of the 
occasional development of chronic breast 
abscess. The figures above show that peni- 
cillin, the most widely used antibiotic, has 
only a 15% chance of doing any good 
anyway. On the whole, we are against 
giving prophylactic antibiotics in these 
cases, as well as in most other situations. 
Very occasionally acute streptococcal in- 
fections of the breast may occur, and take 
the form of a massively spreading cellulitis 
or abscess, and in these cases penicillin is, 
of course, invaluable. We have not seen this 
type of infection in the past five years. 

Once suppuration has occurred and an 
abscess has formed, the only reliable treat- 
ment is by surgical incision and drainage. 
Antibiotics alone will not cure these pa- 
tients. Since nine of our 23 patients with 
acute puerperal breast abscesses (or 40% ), 
required two or more drainages, we believe 
that operation for any abscess in the sub- 
stance of the breast should be fairly radical 
and should consist of through and through 
drainage. For very superficial breast ab- 
scesses, a radial incision directly over the 
most tender and indurated portion may 
suffice, but deeper abscesses require, be- 
sides radial incision and breaking down of 
loculations, a counter incision in the most 
dependent portion of the breast. The inci- 
sions may be packed loosely with petrola- 
tum gauze. Antibiotics should be given on 
the basis of clinical judgment until culture 
and sensitivity reports are obtained. In our 
cases, novobiocin, chloramphenicol and 
erythromycin were most likely to be of 
value. 


Chronic Breast Abscess 


The treatment in these cases is surgical 
excision rather than incision. There were 
three recurrences among the 14 cases of 
chronic breast abscess treated surgically, 
and in each case a surgical incision alone 
had been done. Since these chronic ab- 
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scesses are generally sterile on culture, 
there would seem to be little danger in 
excision. There is often considerable fibrosis 
and thickening of breast tissue surrounding 
the abscess, which can be ablated by sur- 
gical excision similar to the wedge excision 
of the breast carried out for bleeding from 
the nipple when a duct papilloma cannot 
be localized. The breast may be reconsti- 
tuted with fine catgut sutures, perhaps 
leaving in a small Penrose drain for one or 
two days. In most of the cases of chronic 
abscess in the periphery of the breast, this 
method of surgical excision was carried out, 
complications were non-existent, and the 
cosmetic result was excellent. 

The treatment of chronically recurring 
subareolar abscess is much the same, An 
attempt at local surgical incision or excision 
with sparing of the nipple may be made, 
but if there is much disease in the major 
ducts and retraction of the nipple, the only 
sure treatment is elliptical excision of the 
nipple, areolar and subareolar tissues. If 
the elliptical excision is transverse, there 
is not much deformity, and most of the 
breast tissue is left. These patients have 
no further complications and are happy to 
be rid of a chronic inflammatory process 
that has often been going on for months or 
years. We have not encountered a patient 
who had become pregnant again after 
elliptical excision of the nipple, but doubt 
if it would cause any trouble. 

In some cases, antibiotics were given 
after surgical excision of a chronic breast 
abscess; in other cases no antibiotics were 
used. We doubt whether they are necessary, 
for these abscesses are usually sterile. 


SUMMARY 


Forty-four cases of breast abscess seen 
in a large hospital over the past five years 
have been reviewed. Chronic abscess was 
half as common as acute breast abscess. 

Acute breast abscess was seen most com- 
monly in the lactating breast of a mother 
with her first child. Invariably the infecting 
organism was Staphylococcus aureus, in- 
sensitive to penicillin in 85% of cases. 

Chronic breast abscess was most often 
diagnosed as carcinoma preoperatively. 
There was little or no sign of inflammation 
and the surgeon was surprised to encounter 
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pus. These chronic abscesses may be more 
common because of the widespread use o 
antibiotics. They presented as periphera| 
or subareolar lesions. 

The treatment of acute breast abscess is 
surgical, with radial incision and, if the 
abscess is large or deep in the breast, with 
an additional counter-incision in the most 
dependent portion of the breast. Novo- 
biocin or erythromycin or chloramphenico! 
should be given at the same time. 


The treatment of chronic breast abscess 
is by surgical excision; since these abscesses 
are generally sterile, the breast is reconsti 
tuted with or without drainage. If the 
abscess is subareolar in position and if there 
is much retraction of the nipple, excision 
of the nipple, areola and subareolar tissue 
should be carried out. Antibiotics are prob- 
ably of little value. 
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RESUME 


Cet article porte sur les cas d’abcés du sein 
vus a l’hdpital de l’université d’Alberta dans la 
période de cing ans se terminant en 1957. La série 
comprend 30 malades avec des abcés aigus et 
14 avec des abcés chroniques. La plupart des 
abcés chroniques n’offraient aucun rapport 4 la 
grossesse ou a la lactation. Ils étaient tous stériles 
(sauf pour un cas d’abcés tuberculeux) et la 
plupart du temps un diagnostic pré-opératoire de 
carcinome avait été porteé. 

Les abcés aigus se voient le plus fréquemment 
pendant la période de lactation et la majorité se 
produit aprés la premiére grossesse; |’infection 
pénétre dans le sein par le mamelon mais il est 
souvent trés difficile sinon impossible de trouver 
une crevasse ou une fissure comme porte d’entrée. 
L’agent étiologique le plus fréquemment identific 
fut le staphylocoque doré. L’Age moyen des 1+ 
malades présentant un abcés chronique du seit 
était de 42 ans. Cette lésion peut se présente 
comme une masse presque indolore, indurée 
située 4 la périphérie du sein ou sous le mamelor 
ou la région de l’aréole. Elle n’a aucune répercus- 
sion sur l'état général. L’étiologie de ces lésion 
est obscure. 

Le traitement de ces affections commence pa° 
des mesures prophylactiques comme Iléradicatior 
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du staphylocoque doré dans les hdépitaux et sur- 
tout dans les pouponniéres. L’auteur recommande 
également l’emploi d’une pompe ou Il’expression 
manuelle des sécrétions dans la mastite aigué de 
Ja lactation. Le choix des antibiotiques doit étre 
dirigé par les résultats de Vantibiogramme qui 
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dans cette série a montré que seulement 15% de 
ces infections répondaient a la pénicilline. Lorsqu’il 
y a suppuration déclarée le traitement chirurgical 
par incision et drainage s’impose. Dans les cas 
d’abcés chronique, l’auteur préconise lexcision 
entiére de la lésion au lieu de la simple incision. 


REPLACEMENT OF A SEGMENT OF THE COMMON BILE DUCT 
BY AN IVALON PROSTHESIS IN DOGS* 


C. C. KRAUSE, B.A., M.D., C.M. and 
A. B. McCARTEN, M.D., F.R.C.S.(Eng.), F.R.C.S.[C], Edmonton, Alta. 


INJURY TO THE extrahepatic biliary tree, 
with its sequela, continues to be an im- 
portant surgical entity.' By fa: the com- 
monest cause is trauma to the common bile 
duct during the performance of cholecys- 
tectomy. The usual sequence of events is 
stricture formation at the site of injury, 
with obstruction of the proximal duct lead- 
ing to obstructive jaundice with recurring 
attacks of cholangitis and eventually biliary 
cirrhosis with portal hypertension, spleno- 
megaly and formation of cesophageal vari- 
ces. This condition, the result of surgery 
in a young patient, is a particularly dis- 
tressing lesion. 

We lack a satisfactory solution to the 
problem, although many methods of over- 
coming the stricture have been suggested. 
All methods have in common a tendency 
towards re-formation of strictures, Pros- 
theses used to bridge gaps or to maintain 
the patency of the new anastomoses in- 
variably become occluded with bile salts 
and pigments. These facts have placed em- 
phasis on prevention rather than cure, leav- 
ing the problem of methods of repair open 
for further investigation. 

Since the site and extent of damage to 
the ducts varies, different methods of re- 
pair have been devised. These fall into 
three groups: 


*From the McEachern Cancer Research Laboratory 
ind Department of Surgery, University of Alberta, 
Edmonton, Alberta. 

This paper was presented at the meeting of the 
National Research Council of Canada, Banff, Janu- 
ary, 1959. 


1. Anastomosis of proximal duct to distal 
duct or some part of the gastrointestinal 
tract." 

2. Grafting of the defect between proxi- 
mal and distal duct.*7 

3. Bridging of the defect with prosthetic 
conduits.*: ® 

At the present time the method of choice 
is the anastomosis of duct to duct, and if 
this is impossible, anastomosis of the duct 
to the gastrointestinal tract. However, cases 
occur which are unsuitable for this method 
and it is in these that a graft or prosthesis 
must be used. 

Early workers on bile duct repair em- 
ployed tubes of rubber, silicon and vital- 
lium. Murray and Janes® in 1955, reported 
survivals for eight years in dogs, using 
vitallium tubes. Clinical use in human sub- 
jects of all prostheses has been less suc- 
cessful, indicating that success in experi- 
mental animals does not ensure success in 
persons. 

Tolerance to infection of the biliary pas- 
sages is higher in dogs than in man, There 
are differences in the chemical composition 
of the bile which may influence its pre- 
cipitability, All substances thus far used in 
the formation of conduits have become en- 
crusted and occluded with bile salts and 
pigments with resultant obstruction. In ad- 
dition the use of rigid tubes gives rise to 
other complications such as_ ulceration, 
hemorrhage, fistula formation, and eventual 
extrusion. 

The subsequent report is concerned with 
the experimental use in dogs of a biliary 
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conduit formed from a synthetic substance 
—ivalon. 


MATERIAL AND METHODS 


Ivalon’® is a polyviny] alcohol which is 
foamed and hardened with formaldehyde. 
It is white, with a bread-like texture, hard 
and rigid when dry but soft and resilient 
when wet. It is elastic and tough with a 
great tensile strength, and very light. When 
formed and heated to 95° C. and cooled, it 
maintains the shape given it by the form. 
It is inert except to concentrated acid and 
aqueous solutions of 30%-70% alcohol. 
When it is implanted into the body there is 
little inflammatory reaction and _ fibrous 
tissue grows into the interstices of the 
material. 

The tubes for the bile ducts were con- 
structed by driving small glass rods through 
rectangular pieces of ivalon. The ivalon 
was then compressed around the tubes by 
wrapping them with gauze. This was 
boiled for thirty minutes and allowed to 
cool. The ivalon took the shape of the tube; 
the outer wall remained rough, but the 
inner surface was smooth and shiny. The 
possibility existed that fibrous tissue would 
grow into the interstices to the inner sur- 
face and allow epithelialization, thereby 
preventing encrustation. 

Ten adult mongrel dogs of both sexes 
were selected, Under pentobarbital (Nem- 
butal) anzesthesia, a midline incision was 
made and the common bile duct exposed. 
The duct was divided and a tube of ivalon 
of the proper size was sewn end to end to 
the severed ends of the common duct, 
using 4-0 silk as interrupted sutures. The 
tubes were 2-3 cm. in length and 2-4 mm. 
in diameter. No form of drainage was pro- 
vided. 

Serum bilirubin was estimated at inter- 
vals from four to 10 weeks. A rise in serum 
bilirubin level was quickly manifest by an 
icteric tinge to the sclera. The dogs were 
weighed at intervals. As the animals died or 
were sacrificed, post-mortem studies were 
carried out with particular attention to the 
biliary systems. 


RESULTS 


It may be seen from Table I that of the 
ten dogs, two died of infection—one of 
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peritonitis on the fourth postoperative day, 
the other of pneumonia on the twenty- 
seventh day. In the latter dog, the serum 
bilirubin level the day before death was 
normal, and at post-mortem the prosthesis 
was patent and enclosed in a fibrous cap- 
sule. Two animals died of complications 
resulting from technical errors. One of these 
survived for 27 days and at post-mortem 
examination the cause of death was found 
to be bile peritonitis, due to disruption of 
the proximal suture line, caused by angula- 
tion of the duct by a prosthesis of excessive 
length. The other animal became jaundiced 
on the seventh postoperative day and sur- 
vived 57 days. Post-mortem examination 
showed a perforated duodenal ulcer. The 
proximal suture line of the bile duct was 
stenosed. 

The fifth animal, a poor operative candi- 
date, had a precarious postoperative course. 
On the seventh postoperative day it de- 
veloped a wound dehiscence which was re- 
sutured. It did well for three months, when 
it became jaundiced and died at six months. 
At post-mortem the prosthesis could not be 
found but the site of the prosthesis was 
stenosed. One animal survived thirteen 
months, It had been well and died sud- 
denly. The cause of death was not dis- 
covered since at autopsy the liver appeared 
normal. The prosthesis was enclosed in a 
fibrous capsule, the lumen was patent and 
there was no sediment in the bile ducts. 


The next animal died at fourteen months. 
The cause of death was not obvious, It de- 
veloped melzna and died. At autopsy the 
small bowel contained a_ considerable 
amount of blood and the mucosal surface 
showed numerous ulcerated areas. The gall- 
bladder was thickened and _ contained 
muddy bile. The ducts were not dilated. 
The prosthesis was loose in a fibrous cap- 
sule and was encrusted with bile salts. 

The three remaining animals were sacri- 
ficed at 28 months, One had produced three 
litters of pups in the interim, the father 
being one of the experimental group with 
a common bile duct prosthesis, The animals 
appeared to be well, with normal serum 
bilirubin values, but at post-mortem the 
proximal ducts were found to be dilated. 
The bile contained a considerable amount 
of sludge and sediment. The prostheses 
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TABLE I.—Summary or Fo_tow-Up Srupies 1n Docs wir AN IvaLton Bitiary ProstHEsIs 


Dog 
No. 


Previous surgery 
1 Nil 


Survival 


1414 months ‘ 


2. Common duct cut 
with external 
drainage-24 hours 


6 months 


Cholecystectomy 13 months 


Cause of death 


Hemorrhage 2?‘ Liver firmer than usual; gall-bladder 


Obstructive 
jaundice 


Unknown; 
sudden death 


BILE DUCT PROSTHESIS 


Post mortem findings 


thickened, contained turbid bile; 
prosthesis encrusted but patent. 


Cachexia; proximal ducts dilated; 
gall-bladder thickened, contained 
yellowish-green turbid bile. Pros- 
thesis not found but at site marked 
stenosis. 

Liver appeared normal. Ducts not 
dilated. No sediment or encrustation. 





Nil 28 months 


Sacrificed 


Serum bilirubin normal. Proximal ducts 
slightly dilated, contained turbid bile 
and sludge. Prosthesis encrusted. 
Gall-bladder thickened. 





5. Cholecystectomy 


6. Cholecystectomy 28 months 


Cholecystectomy 


27 days 


27 days a 


Cholecystectomy 


28 months 


57 days 


were encrusted with bile. The livers were 
smooth but firmer than normal. It is prob- 
able that the common ducts in these ani- 
mals would have eventually become ob- 
structed. 


Discussion 


From the foregoing results, several fac- 
tors became apparent. Any prosthesis must 
be accurately placed without tension and 
without kinking to avoid breakdown of 
suture lines and biliary obstruction due to 
angulation. The evaluation of a prosthesis 
in the biliary tree requires at least a two- 
year follow-up, and success depends on 
avoidance of encrustation, a process which 
may be slow in developing. The lives of 
several of these animals would undoubtedly 
have been prolonged had they been re- 
operated upon and a new prosthesis in- 
serted when the jaundice became apparent. 


Bile peritonitis 


Sacrificed 


Pneumonia 


Sacrificed 


Perforated ulcer 


Proximal suture line given way with 
bile leak. 


Serum bilirubin normal. Liver grossly 
firm. Proximal ducts dilated, con- 
tained turbid bile. Prosthesis en- 
crusted. 


Liver normal, no dilatation and no 
evidence of sludge. 


Bile peritonitis 


Prosthesis kinked with bile leakage and 
sear. Animal jaundiced. 


Gall-bladder thickened. Proximal ducts 
slightly encrusted with bile salts. 
Serum bilirubin normal. 


Cachexia, jaundice. Proximal end of 
duct stenosed. 


Ivalon as used in this experiment does not 
resist the deposition of bile salts with 
eventual obstruction, a fate common to all 
substances thus far used as biliary duct 
prostheses. 


CONCLUSION 

An ivalon prosthesis in the common bile 
duct of a dog will act only as a temporary 
conduit for the transmission of bile. Pro- 
longed follow-up proved that the prosthesis 
will become encrusted and the proximal 
duct dilated, indicating partial obstruction 
of the extrahepatic biliary tree. 
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CORRIGENDUM 


In the article by Dr. R. C. Harrison on “The 
Present Status of the Gastric Antrum” (Canadian 
Journal of Surgery, Vol. 2, No. 3, April 1959, 
pages 295-300), a typographical error occurred 
on page 298 whereby the word “secretion” was 
substituted for “secretin”. The paragraph in 
which the error occurred should read as follows: 

“It should be mentioned that the duodenum 
as well as the antrum undoubtedly exerts some 
control over acid secretion by parietal cells, and 
while this has not been as thoroughly explored 
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RESUME 


Les blessures de l’arbre hépatique constituent 
une inquiétude’ chirurgicale constante. La cause 
la plus fréquente est évidemment, de loin, la 
blessure du cholédoque au cours de la cholé- 
cystectomie: les conséquences en sont la formation 
d'une sténose cicatricielle avec obstruction rétro- 
grade et ictére. Les méthodes qui visent 4 réparei 
ces lésions peuvent étre classifiées comme suit: 
(1) anastomoses du canal proximal au canal distal! 
ou au tractus gastro-intestinal; (2) greffe entre 
les canaux proximaux et distaux; (3) réparation 
par prothése. 

Il est certain qu’a lheure actuelle la méthode 
de choix est l’anastomose des segments bout a bout. 
ou leur insertion dans le tractus intestinal. Toute- 
fois il est des cas ot elle est impraticable, et l’on 
doit recourir 4 la prothése. De nombreuses expé- 
riences ont été faites 4 ce sujet chez le chien 
qui ont donné de beaux résultats; malheureuse 
ment il n’en est pas de méme chez lhomme. 

Les auteurs décrivent leurs propres expériences, 
faites chez le chien, avec une matiére plastique: 
Yivalon. Cette substance donne peu de réactions 
inflammatoires et est facile 4 modeler. Elle fut 
essayée comme prothése chez dix chiens, aprés 
section du cholédoque; les résultats fournis sous 
forme de tableaux montrent que, a la longue 
comme les autres substances déja testées, livalon 
se recouvre d'une crotte de sels biliaires qui 
entraine l’obstruction biliaire. 


as the antral mechanism, both stimulation and 
inhibition might occur. The most important con- 
tribution in this regard has been recently made 
by Dragstedt et al.,28 who demonstrated that 
secretin not only stimulates the production of 
pancreatic secretion but also inhibits the parieta! 
cell secretion of acid. It is quite possible, o' 
course, that these inhibitory mechanisms whicl: 
normally control the production of acid are ni 
longer effective in patients with peptic ulcer 
and this may be the explanation for their ulce 
disease. There is no evidence that this thesis i 
correct, but it is worth consideration.” 
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GASTRIC POLYPS* 


G. R. DAVIES, M.D. and B. A. JACKSON, F.R.C.S., Saskatoon, Sask. 


THE worpD “PpoLyP” without further quali- 
fication has become synonymous with 
polypoid adenoma and statistically this is 
essentially correct. However, there are other 
tumours of the stomach, such as leiomyoma, 
lipoma, adenomyoma, neuroma and angi- 
oma, which can assume a polypoid con- 
figuration, It is also noteworthy that the 
x-ray appearance of a polyp may be simu- 
lated by a foreign body or a bezoar. 

Of all the synonyms for gastric polyposis, 
polyadenoma gastrica is probably most apt 
since it describes the adenomatous nature 
of the lesion. Those terms which infer an 
inflammatory origin should be avoided, for 
whatever may be the cause of these neo- 
plasms, it is quite well established that they 
are not inflammatory. 

Polypoid gastritis (hyperplastic polyposis, 
gastritis polyposa) is an advanced variety 
of hypertrophic gastritis and is not neo- 
plastic. Many cases are associated with 
hyperchlorhydria and peptic ulcer, while 
others appear to have no relation to peptic 
ulceration and are associated with hypo- 
acidity or anacidity. Differentiation can 
usually, though not always, be made from 
true polyps by careful roentgenological ex- 
amination and by gastroscopy. Operation 
is indicated only for the treatment of an 
associated ulcer, though it is sometimes 
performed because these mucosal folds can- 
not be distinguished radiologically from 
polypi. 

It is necessary to distinguish between 
multiple polyps and polyposis. The distinc- 
tion may be significant, since it is said that 
polyposis has a greater malignant poten- 
tial. One outstanding paper (Brunn and 
Pearl, 1926) included in the polyposis 
group those cases with more than three 
polyps. Spriggs and Marxer defined poly- 
posis as that situation in which diffusely 
scattered polypi are countable only with 
difficulty. In this series there are two cases 
which are equivocal because the polypi 
were confined to a small area and were not 


*From the Department of Surgery, University 
Hospital, Saskatoon, Sask. 


distributed throughout the stomach. This 
suggests that these two cases are not true 
examples of polyposis, but they have been 
included in that group because of the num- 
ber of polypi present. 


PATHOLOGY 


Gastric polyps may be single or multiple. 
They may vary in diameter from a few 
millimetres to several centimetres and their 
bases may be broad or narrow. Their colour 
varies from pale pink to red to plum colour. 
The surface may be smooth and regular, 
lobular or tufted. Consistency ranges from 
soft and boggy to firm, but is never stony 
hard or craggy. In large series they are 
multiple in about 35% of cases and the 
vast majority occur in the lower half of the 
stomach. The surrounding mucosa is usu- 
ally atrophic but may be normal. 

Microscopically, adenomatous polyps ex- 
hibit proliferation of both epithelial ele- 
ments and supporting connective tissue. 
The connective tissue varies considerably in 
its cellularity, and sometimes cedema and 
mucoid degeneration are seen. There is 
little or no evidence of inflammation. The 
muscularis mucose may be fragmented and 
enter into the stalk of the growth, a feature 
not present in hypertrophic gastritis (Fig. 1). 

The epithelium is mucus-secreting and 
undergoes irregular hyperplasia, with the 
result that the gastric glands become irregu- 
lar, tortuous and cystic; many of the cysts 
show papillary changes. The process is 
clearly demarcated from the surrounding 
mucosa which may be atrophic, normal, or 
on rare occasion hypertrophic. 


MALIGNANCY POTENTIAL 


The incidence of benign epithelial tu- 
mours in relation to malignant tumours of 
the stomach has been reckoned as 5% to 
10% (Stout; Spriggs; Rigler and Erickson, 
the latter as quoted by Spriggs). If it were 
10% and if 40% of these became malig- 
nant, then approximately 4% of carcin- 
omata of the stomach would arise from 
polypi. Any precancerous lesion deserves 
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attention, for surgery is most rewarding at 
this stage. 

There are several pathological situations 
which suggest that benign gastric polyps 
do become malignant. It may be difficult 
to determine whether a polypoid adenocar- 
cinoma did or did not arise in a benign 
polyp. It is more convincing if multiple 
discrete polypoid malignant tumours occur 
together, or if one is found in the presence 
of benign polypi. It is most apparent when 
only part of a polyp is anaplastic. 

An ulcerative carcinoma may have oc- 
curred coincidentally with benign polyps, 
or the malignant tumour may have been 
polypoid at an earlier stage in its develop- 
ment. 

Another possibility is that the same 
mucosa is a potential source of both benign 


Fig. 1.—Microscopic appear- 
ance of gastric ¥ enomatous 
polyp and of a 
astritis ceived gastritis ) 
or comparison. (Magnification 
x 25.) Fig. la.—Gastric aden- 
oma.— Observe the cystic 
en of gastric glands 
as well as the fragmentation of 
muscularis mucose which 
enters into the stalk of the 
polyp. 


Fig. lb.—Hypertrophic gas- 
tritis.—Notice that the glandu- 
lar hyperplasia is regular and 
that the muscularis mucosz 
does not enter the stalk. 


and malignant neoplasms and that the latter 
arise de novo instead of from a benign 
polyp. If this is true, all potentially malig- 
nant mucosa should be resected as a pro- 
phylactic measure. 

A number of observers have reported the 
incidence of malignancy in their series of 
gastric polyps. A sampling of these reports 
is found in Table I, Stout presents some 
rather shocking figures. Of 32 cases of 
gastric polyps, 15 were associated with car- 
cinoma, and of eight cases with multiple 
polyps, seven were associated with carcin- 
oma. Hay concludes from his observations 
that the chances of malignancy occurring in 
small polypi are much less than the older 
literature would suggest. In a series of 81 
lesions less than 2 cm. in diameter, only one 
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TABLE I.—ReEportep INCIDENCE OF MALIGNANCY 


C Observer 


“Meulengrac ht 1913 
1922 
1926 
1930 


1936 
1943 


Brunn & Pearl 
Miller, Eliason & W a 
***Tawrence. 


Spriggs & Marxer 


1956 


* As related by Brunn & Pearl‘ 
** As related by Spriggs & Marxer! 
***As related by Miller, Eliason & Wright® 


was malignant, In contrast six out of 14 
lesions greater than 2 cm. in diameter 
proved to be malignant. 


PRESENT SERIES 


This is primarily a study of the clinical 
and radiological features of benign aden- 
omatous gastric polyps. The cases described 
have been culled from the files of the Saska- 
toon Cancer Clinic, and only those treated 
surgically have been included so that the 
nature of the lesion could be verified micro- 
scopically. 

The Cancer Clinic has followed up, for 
from two to three years, four patients who 
have not been operated upon but who 
satisfy all of the clinical criteria for benign 
gastric polyp. During the period of observa- 
tion, there has been no change in the x-ray 
appearance of the lesions, nor has there 
been any deterioration in the patients’ con- 
dition. These cases have not been included. 

No attempt has been made to study the 
polypoid adenocarcinomata, so that it is not 
possible to arrive at any statistical conclu- 
sions as to the incidence of that type of 
lesion. Nor can it be suggested what per- 
centage of benign polyps become malignant. 
For these figures it is necessary to depend 
upon the literature, some of which is re- 
viewed earlier in this paper. 

While the paper was in preparation, two 
patients with polypoid gastric lesions were 
operated upon at the University Hospital. 
Each was considered to have a malignant 
tumour preoperatively. Their radiographs 
were almost identical (Figs. 2a and 2b). 
Macroscopically, the tumours were practic- 
ally identical but microscopically one was 


Year reported 


I ncidence 


17% 
4 out of 20 
12% (84 cases) 
8 out of 23 
6% with evidence of a malignant degeneration 
12°-29%, associated with a cancer 
9 out of 48 cases with evidence of malignant 
degeneration 
3 out of 48 cases associated with a cancer 
1 out of 81 lesions less than 2 cm. in diameter 
was malignant 
6 out of 14 cases greater than 2 cm. 
diameter were malignant. 


in 


composed of adenocarcinoma throughout 
and the other was an adenoma, Both cases 
have been included to point out their simi- 
larities and to emphasize that it may be 
impossible to distinguish between the two 
by all available means short of microscopy. 
There are, therefore, 13 cases of benign 
polyps and one of polypoid adenocarcinoma 
reported here. 


Symptoms and Signs 


The average age in this group of 14 
patients was 58.9 years at the time the 
diagnosis was made. None occurred in the 
first or second decades as others have re- 
ported, but ages ranged from 48 to 76 
years. There are seven women and seven 
men in the series. 

Many polypi must be asymptomatic, for 
they are found incidentally at fluoroscopy 
and autopsy. Symptoms include pain, in- 
digestion, vomiting, hamatemesis, malzna, 
anemia and weight loss. The only remark- 
able pain is that which occurs as a result 
of obstruction, when a polyp prolapses 
through the pylorus, and it is accompanied 
by vomiting. This occurred only once in 
this series, but when the patient was seen 
for the first time, the acute episode had 
subsided. Pain is rarely described as severe, 
but this depends on the patient’s pain 
threshold and reliability. It was described 
as occurring in the upper abdomen (epi- 
gastrium or right upper quadrant) by eight 
of these patients. In three there was simply 
discomfort or indigestion and two others 
complained of pain below the umbilicus. 
The history was of less than six months’ 
duration in six cases, six months to a year 
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Fig. 2a.—Benign adenoma 
tous polyp.—76 year old 
woman presented with mas- 
sive hamatemesis. No weighi 
loss. Friable tufted tumow 
measured 5 x 3 cm. and was 
attached by a pedicle 3 cm. 
below the cardia. Observ« 
similarity to polypoid adeno- 
carcinoma in Fig. 2b. 


Fig. 2b.—Polypoid adeno- 
carcinoma.—69 year old man 
presented with weight loss 
over a 10 month period and 
microcytic hypochromic 
anemia. Friable tufted tumour 
measured 9 x 5 x 3 cm. and 
was attached by a _ pedicle 
2x 1 cm. Both cases (Figs. 2. 
and 2b) were diagnosed 
radiologically as malignant. 
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Fig. 2c.— Multiple benign 
polypi.—measuring up to 1 
cm. in diameter. Confined to 
en area 6 x 8 cm. on the 
greater curvature. 


Fig. 2d.—Multiple benign 
polypi. — associated with hy- 
pertrophic gastric mucosa. 
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TABLE II.—Duvuration or History 


bjes than Gmonths...............66. 


6 cases 
2 cases 
4 cases 
1 case 
1 case 


14 cases 


5 to 10 years 
ongor than 10 years...........5 55... 


in two, one to five years in four, five to ten 
years in one, and longer than ten years in 
one (Table II). 


Seven patients suffered weight loss of 
from eight to 17 pounds. In one case, this 
was attributable to a reducing diet. Two 
had gained weight. In one of these cases 
the lesion was diagnosed radiologically and 
gastroscopically as carcinoma but its be- 
nignity was proven histologically. In the 
remaining cases there was no remarkable 
change in weight. 

Chronic anzmia was not a prominent 
finding. “Pernicious anemia” occurred once, 
having been diagnosed four years before 
the polyp was discovered (see footnote, 
Table V ). Hypochromic anzmia caused the 
presenting symptoms in the only case of 
malignant polyp in this study. Severe 
hemorrhage occurred twice. In one in- 
stance, the patient suffered massive melzena 
one month after the polyp was found. In 
the second case, the first evidence of the 
polyp was hzematemesis eight hours before 
admission to hospital. In the remaining ten 
patients the hemoglobin level exceeded 
12.8 grams per 100 ml. The stool was ex- 
amined for occult blood in only a few in- 
stances, but in all of these the result was 
negative. 

Eight patients had complete achlorhydria 
and one patient hypoacidity; gastric acidity 
was not stated in the other five. This agrees 
with the findings of other observers. Per- 
haps in many cases it is the achlorhydria 
and not the presence of the polyps which 
is responsible for digestive complaints. 


Physical signs are usually absent, and 
none were elicited in this series, A mass 
may be palpable if the bulk of the stomach 
is increased by a greatly thickened aden- 
omatous mucosa, or if the polypi are large. 
Signs of pyloric obstruction may be demon- 
strated during an acute episode, but those 


Vol. 2 


of chronic obstruction rarely occur since 
the obstruction is usually intermittent and 
transient. 


Associated Diseases 

One patient in the group suffered from 
“pernicious anemia” and this same man had 
had poliomyelitis in early childhood. Three 
patients had a history of previous biliary 
tract disease and two of these had had 
cholecystectomy seven and eight years be- 
fore the diagnosis of gastric polyp was 
made. One male had a gastro-enterostomy 
37 years previously for peptic ulcer, and 
had had sporadic episodes of indigestion 
throughout the intervening years. None of 
the patients were reported to have oral or 
ano-rectal pigmentation, nor were any of 
them known to have polypi elsewhere in the 
gastrointestinal tract. In only the occasional 
case was the colon thoroughly investigated, 
however. 


Diagnosis 

“Benign polyp” was diagnosed roentgeno- 
logically in eight patients in this series. In 
a few, however, carcinoma could not defin- 
itely be ruled out. Malignancy was definitely 
diagnosed by the radiologists three times, 
and two of these tumours proved to be 
benign microscopically. Gastroscopy was 
employed in only four cases and was con- 
firmatory or otherwise helpful in two of 
these. 

Satisfactory x-ray investigation demands 
adequate preparation to ensure that the 
stomach is empty at the time of examina- 
tion, The barium suspension must be of a 
rather watery consistency and must be ad- 
ministered slowly. Fluoroscopy is _per- 
formed carefully and films should be ob- 
tained in several projections. If a filling 
defect is found, the criteria of benignity 
include a smooth contour, unimpaired peri- 
stalsis and distensibility of the stomach. 
Sometimes a pedicle can be demonstrated. 
Malignancy is suggested by a rough outline, 
broad base, fixity and lack of distensibility 
in the region of the tumour. The rugz close 
to the lesion are distorted and impairment 
of peristalsis is an early feature. Representa- 
tive x-ray pictures are shown in Fig. 2. 
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TABLE III.—Type or OperATION PERFORMED 


14 operations — 9 surgeons 


5 cases of polyposis.....................-. 
é cases of single polyp 


6 cases with two POLYVDE. «oo... : 


Indications for Surgery in the Present 
Series 


These patients were all referred to the 
Saskatoon Cancer Clinic on the suspicion 
that they harboured a malignant lesion. 
Suspicion runs high in patients of this age 
group with digestive complaints, achlor- 
hydria and perhaps weight loss, in whom 
a filling defect is demonstrated in the 
stomach. This was the foremost indication 
for operation in 12 of these cases. 

The other indications for surgery are 
pyloric obstruction, bleeding and _ pain. 
Only one of the histories suggested a recent 
bout of obstruction and in this case the 
chief indication was fear of malignancy. 
One patient experienced massive melzna, 
and operation was performed on this ac- 
count. At operation this particular patient 
was found also to have a jejunal diverticu- 
lum in the wall of which was an adenomy- 
oma. It was not possible to determine the 
source of the bleeding. The diverticulum 
was resected and the polypi were removed 
through a gastrotomy incision. 

The oldest patient in the group was 
asymptomatic until serious hamatemesis 
occurred on the day of admission, Her 
blood was restored to normal by transfusion 
and in a few days her condition had stabil- 
ized sufficiently for x-ray investigation and 
gastroscopy to be undertaken. The lesion 
was considered to be malignant. Resection 
was subsequently carried out and the polyp 
was shown microscopically to be benign. 

As stated previously, pain was rarely 
severe, even though present to some degree 
in most instances. It is difficult to determine 
just what part it played in the decision to 
operate, for it was overshadowed in every 
instance by the suspicion of malignancy. 


TABLE IV.—NumBEr oF Potyps 





A single polyp 
Two polyps 
RMI a5 cd feces Rio oc 


3 subtotal gastrectomies 
2 gastrotomies (local extirpation) 

1 subtotal gastrectomy 
2 gastrotomies (local extirpation) 


3 subtotal gastrectomies 
2 partial gastrectomies 
1 sleeve resection 


Types of Operation Performed 
(See Table III) 


Nine surgeons participated in the man- 
agement of these 14 cases. Three patients 
had a single polyp and of these, two were 
removed through gastrotomy incisions and 
one was treated by subtotal resection. 

There were six cases with two polyps, 
and each of these patients was treated by 
some form of resection procedure. The 
tendency in most cases was towards con- 
servatism and none of the operations was 
radical with regard to node dissection. 
Three were standard subtotal gastrectomies. 
Twice, only the distal one-third was re- 
sected and on one occasion a modified 
sleeve resection was performed. 

The same conservative attitude prevailed 
in the treatment of the five examples of 
polyposis. Three were treated by subtotal 
gastrectomy. In one patient there were two 
large polyps and eight small ones, the 
latter localized to a small area of mucosa. 
It was possible to remove all of these 
through a gastrotomy. The final case of 
polyposis was the one described previously, 
in which laparotomy followed a serious bout 
of melena. In addition to a circumscribed 
area of adenomatous gastric mucosa, a 
jejunal diverticulum was found, in the wall 
of which was an adenomyoma. The diver- 
ticulum was resected and the plaque of 
gastric adenomata was removed through a 
gastrotomy incision. 


Pathology in this Series 

Three stomachs contained a single polyp; 
six others contained two polyps and five 
had polyposis. In seven cases the polyps 
exceeded 2 cm. in diameter and three of 
these cases were in the polyposis group. 
The adenomata were diffusely scattered 
throughout the entire stomach in one case 
only. The lower half of the stomach was 
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TABLE V.—Fo.Liow Up 


Type of polyp 
Number of 
cases 


Malignant.............. 
SEES ee oe 


NNN ne 


m bobo 


1 7—8 years 


TOTAL................ 14 


Duration of 
follow up 


5 months 
Postoperative death 
6 months or less 
6—12 months 

1—2 years 


2—3 years 
3—4 years 
5—6 years 


Recurrence of 


polyp or 
carcinoma 


Results of 
operation 


Good No 


Good No 
Good No 
1 good No 
1 dumping syndrome 
Good No 
Good No 
Fair No 
Loss of weight, no other 
complaints 

*Good No 


*This male patient was found four years before operation to have “pernicious anemia’? which responded 
poorly to specific therapy. Following subtotal gastrectomy the anemia improved and for several years 
he has maintained a satisfactory hemoglobin level without the use of any drugs. 


affected in 11, and the upper half in two 
patients. 

The gross appearance of the 13 benign 
lesions varied but remained within the 
limits of the description given earlier in 
this paper. Microscopically there were dif- 
ferences not only between cases but be- 
tween polypi found in the same stomach. 
The histological criteria of benign polyp 
were fulfilled in each instance. 

There was only one case of malignancy 
and this stomach contained two polypi. The 
larger measured 9 x 5 x 3 cm. and was 
attached to the anterior wall by a short 
thick pedicle. The smaller measured 2 x 1 
cm. and hung from the posterior wall near 
the greater curvature. Each of these polyps 
was an adenocarcinoma and each exhibited 
invasion at its base. 


Results and Follow-up 

There was one postoperative death in this 
series of 14 cases. This patient had diffuse 
gastric polyposis and was treated by a 
subtotal gastrectomy. Wound disruption 
occurred in the third postoperative week 
and was followed by peritonitis and pneu- 
monia. 

The solitary patient with a polypoid 
adenocarcinoma had a subtotal gastrectomy 
six months before completion of this article. 
When examined five months postopera- 
tively, he was symptom-free and had gained 
several pounds. 

A serious dumping syndrome occurred in 
one patient after a high subtotal gastrec- 


tomy. She was seen at intervals for 21 
months but then was lost to follow-up. 
When last examined she had lost weight 
and was experiencing diarrhoea and post- 
prandial distress. A barium series examina- 
tion at that time revealed a functioning 
stoma and no evidence of tumour. 

The remaining 11 patients have been 
followed up for periods varying from less 
than six months to more than seven years 
(Table V). All of them have had satisfac- 
tory results and none shows evidence of 
recurrence or of malignancy. Considering 
the protracted course of the disease, the 
duration of the follow-up is admittedly 
inadequate. 


DIscussION 


An adenoma probably grows slowly over 
a period of years, It is not known how 
rapidly, or in fact how frequently, malig- 
nant change occurs; many polypoid adeno- 
carcinomata may develop de novo and not 
in adenomata. It seems that multiplicity 
enhances the probability of malignancy, 
and Hay presents evidence that polyps 
larger than 2 cm. in diameter are more 
likely to be malignant. 

Hay (1956) recommends operation: (a) 
for polyps larger than 2 cm. in diameter, 
(b) for any polyps suspected of being 
malignant by the radiologist or gastroscop- 
ist, (c) if symptoms are considerable and 
(d) if for any reason a program of proper 
observation cannot be followed. It is his 
policy to perform a 75% to 85% resection 





July 1959 


even for single lesions, if associated with 
an atrophic mucosa and_achlorhydria. 
Single polyps near the cardia are removed 
with a margin of mucosa through a gas- 
trotomy. If it should prove to be malignant 
when frozen sections are examined, a total 
gastrectomy with removal of the greater 
and lesser omenta and the spleen is carried 
out. If multiple benign lesions are present 
in the cardia, he believes that total gas- 
trectomy is indicated. 

Miller et al., in 1930, impressed with the 
high incidence of malignancy, proposed 
subtotal gastric resection with removal of 
lvmph nodes, rather than local excision 
or sleeve resection. Mordvinkina reported 
25 cases, in two-thirds of which malignant 
changes were found. He emphasizes early 
diagnosis and radical surgery, that is to say, 
resection rather than gastrotomy and local 
extirpation, and total gastrectomy in diffuse 
polyposis. 

The mucosa in the distal half of the 
stomach would appear to have a greater 
propensity toward adenomatous growth 
and presumably therefore toward carcin- 
oma. On this basis, a partial or subtotal 
gastrectomy is a rational procedure for 
polyps situated in this portion of the 
stomach. 

Total gastrectomy is known to be more 
hazardous and is followed by considerably 
greater morbidity and mortality. It is never 
undertaken lightly and cannot be con- 
sidered as a practical prophylactic opera- 
tion. A conservative attitude is recom- 
mended, therefore, in regard to benign 
polyps in the upper third and near the 
cardia. 

The interior of each stomach should be 
scrutinized through a gastrotomy incision. 
A polyp near the cardia should be removed 
with a full thickness wedge of stomach wall 
or with a rim of mucosa, whichever is feas- 
ible, for frozen section examination. It is 
unlikely that this cautious approach to a 
malignant polyp will have any adverse 
effect on the ultimate outcome. If frozen 
sections are reported to show malignancy, 
a radical total gastrectomy may be the 
procedure of choice. 

If such a lesion from the cardia is pro- 
nounced benign on the basis of frozen 
sections, no further resection is required 
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on its account. Should the paraffin sections 
subsequently reveal cancer, further resec- 
tion may be performed as early as two 
weeks after the first procedure. In this 
way, the patients with benign lesions not 
destined to become malignant are spared 
the risks and unpleasant consequences of 
more extensive surgery. A few of the pa- 
tients so treated may later succumb to 
gastric carcinoma, but this disadvantage 
will be offset by the smaller operative 
mortality. 


SUMMARY 


Benign gastric polyps have been dis- 
cussed generally with regard to their path- 
ology and potential for malignant change. 
Fourteen cases treated surgically in this 
centre have been described. In 13 of these, 
the lesion was benign and in one malignant. 
The latter is included primarily to point 
out its clinica] and pathological similarities 
to an adenomatous polyp. The series of 
cases is discussed from the point of view 
of diagnosis, indications for surgery and 
surgical management. 

Benign polyps frequently simulate car- 
cinoma clinically. In many, if not most, of 
these cases, it is impossible to determine 
their benignity by x-ray methods. Gastro- 
scopy was employed so infrequently in this 
series of patients that it is not possible to 
assess its value, Any patient in whom the 
nature of a filling defect in the stomach is 
doubtful should be afforded the benefits 
of a laparotomy. 

The considerable morbidity and mortality 
associated with total gastrectomy militates 
against its use as a prophylactic procedure. 
Polyps situated near the cardia should be 
dealt with conservatively until their nature 
is determined. Subtotal or partial gastrec- 
tomy, on the other hand, is a rational and 
practical procedure for benign polyps in 
the distal half of the stomach. 
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RESUME 


Le terme polype sans autre qualificatif évoque 
un adénome polypoide et du point de vue des 
statistiques cet usage est justifiable. Il existe 
cependant d’autres tumeurs de l’estomac comme 
les léiomyomes, les lipomes, les adénomyomes, les 
neuromes et les angiomes qui peuvent aussi as- 
sumer une forme polypoide. Ces tumeurs ne sont 
pas dorigine inflammatoire et les excroissances 
polypoides de la muqueuse que |’on voit dans les 
gastrites ne sont pas d'origine néoplastique. II 
convient d’établir une différence entre polypes 
multiples et polypose puisque celle-ci est suscep- 
tible de dégénérescence maligne. 


DIAGNOSIS OF GASTRIC POLYPS 


In the hospitals of Saratov, Russia, a series of 
280 cases of gastric polyps or: polyposis was re- 
viewed by Protopopov (Klinicheskaya Meditsina 
No. 4: 73, 1959) with special reference to diag- 
nosis. He states that the radiologist has no diffi- 
culty in diagnosing polyps of a diameter of 
0.3-0.5 cm. or more, but may not discover 
smaller or relatively flat lesions on barium ex- 
amination. 


In 75% of the present series the polyps were 
smal] (0.3-1 cm. in diameter) or else there was 
an early stage of gastric polyposis. In many 
cases with a doubtful radiological diagnosis, the 
surgeon cannot palpate any abnormality through 
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Les polypes gastriques varient en dimension de 
quelques millimétres 4 plusieurs centimétres et 
leur pédicule peut étre mince ou large. Ils sont 
multiples dans environ 35% des cas et la grande 
majorité est située dans la moitié inférieure de 
Yestomac. Leur potentiel néoplastique doit étre 
évalué car c’est au stage de la lésion pré-cance- 
reuse que la chirurgie remporte ses plus granc's 
succes. La preuve la plus évidente de cette possi- 
bilité consiste 4 découvrir une région d’anaplasie 
dans un polype par ailleurs bien différencié. Les 
chiffres de fréquence de ce phénoméne varient 
avec les auteurs (vide Tableau I). D’autres se 
basent sur la grosseur de la tumeur, la malignité 
commengant a se manifester au-dela de 2 cm. 
de diameétre. 

La présente série est extraite des archives de la 
clinique du cancer de Saskatoon et comprend 13 
cas a polype bénin et un adéno-carcinome poly- 
poide. La lésion est habituellement silencieuse ct 
latente. Les symptémes, lorsqu’il y en a, sont la 
douleur, l’indigestion, les vomissements, l’hématé- 
mése, le melzna, l’anémie et |’amaigrissement. 
L’examen physique peut révéler une masse gastrique 
si la tumeur est volumineuse; la plupart du temps 
il ne montre rien. Sil y a invagination de la 
tumeur a travers l’anneau pyloriaue on pourra 
observer des signes transitoires d’occlusion. La 
principale indication opératoire repose sur la proba- 
bilité de cancer chez des sujets de cet Age qui 
présentent de l’achlorhydrie, une perte pondérale 
et une image lacunaire a4 la radiologie. La gastro- 
scopie et l’examen aux rayons X favorisent la 
découverte de ces tumeurs mais ils ne peuvent en 
déterminer la nature histologique. 

La gastrotomie ou la résection gastrique partielle 
sans évidement ganglionnaire sont considérées 
comme des interventions suffisantes dans les cas 
de tumeurs bénignes. La_ gastrectomie totale en 
raison de sa mortalité et de sa morbidité ne peut 
étre envisagée comme une mesure prophylactique. 
Le seul malade de cette série porteur d’adénocar- 
cinome possédait deux polypes dont chacun mon- 
trait un envahissement du pied. Il y eut une mor- 
talité post-opératoire et un cas grave de dumping. 
Les autres malades observés pendant une période 
variant de six mois 4 sept ans se portent bien. 
Les opinions de Hay et de Miller sont données 
dans le texte. Selon les auteurs de cet article une 
attitude conservatrice peut étre tolérée dans les 
cas de lésion bénigne du_ tiers supérieur de 
lestomac prés du cardia. 


the stomach wall, and the author advocates an 
exploratory gastrotomy in such instances, al- 
though even this is insufficient at times. In five 
out of 20 cases in this series, polyps overlooked 
at exploratory gastrotomy were subsequently seen 
on x-ray examination. Where the surgeon cannot 
confirm at operation the presence of polyps dis- 
covered by the radiologist, he should have the 
latter present with him in the operating room to 
help locate them. 

In view of these diagnostic difficulties the 
author is against the use of localized measures 
(excision, electro-coagulation, wedge resection ) 
to deal with polyps, and feels that gastrectomy 
is the operation of choice, particularly in view 
of their tendency to become malignant. 
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SMALI. BOWEL OBSTRUCTION 


SMALL BOWEL OBSTRUCTION: A REVIEW OF OPERATIVE CASES 
FROM THE ROYAL ALEXANDRA HOSPITAL, EDMONTON, 1953-1957 


JOHN HNATUIK, M.D., and H. L. RICHARD, M.D., F.R.C.S.[C], Edmonton, Alta. 


THIS PAPER IS A REVIEW of 128 cases of 
small bowel obstruction treated by surgical 
intervention at the Royal Alexandra Hos- 
pital, Edmonton, between 1953 and 1957. 
During this period 340 cases were admitted 
with a diagnosis of small bowel obstruction, 
but the following categories were excluded 
from the present study: (1) Cases of pyloric 
obstruction due to duodenal ulceration. (2) 
Cases in which there was a preoperative 
diagnosis of small bowel obstruction but 
in which the obstructing lesion was found 
to be in large bowel. (3) Cases of incom- 
plete small bowel obstruction in which 
conservative treatment was elected. (4) A 
single case of internal herniation and 
strangulation in which no operation was 
undertaken and in which diagnosis was 
made only at post-mortem. 


ETIOLOGY 


The underlying lesions responsible for 
the 128 small bowel obstructions which 
came to operation are tabulated in Table I. 

Adhesions accounted for the obstruction 
in 60.1% of cases. Of these 77 patients, 74 
had undergone a previous laparotomy, and 
in 34 of these the previous operation was 
an appendectomy. 

Only 20 patients, or 15.6%, had small 
bowel obstruction due to hernia. That this 
is only slightly more than one-quarter the 
number obstructed by adhesions is at- 
tributed to the increasing number of ab- 
dominal operations and the _ increasing 
number of early herniorrhaphies carried 
out at the present time. 

There was one case of prolapse of bowel 
through the vagina. This was in a 50 year 
old woman who had had radiation treat- 
ment for cancer of the uterus. During in- 
tercourse one night she experienced severe 
pain and noticed blood on the perineum, 
and a loop of bowel protruding through 
the vagina. She was in the operating room 
within one hour of the incident. The sur- 
geon replaced the bowel through the hole 
in the posterior vaginal wall, and then pro- 


ceeded with a pelvic laparotomy. There 
was a 12 inch (30 cm.) loop of bluish-purple 
bowel present, which after a few minutes’ 
observation was considered viable, and no 
resection was carried out. The postopera- 
tive course was uneventful. 

One patient, a 22 year old woman, pre- 
sented with a superior mesenteric artery 
syndrome. She had experienced repeated 
bouts of vomiting since childhood. The 
diagnosis was made preoperatively by the 
radiologist. At laparotomy a duodeno- 
jejunostomy was performed. 

The patient, who was ultimately found 
to have an adenoma of jejunum, had been 
admitted two years before operation with 
a history of severe gastrointestinal haemor- 
rhage, and was discharged without a diag- 
nosis. Her last admission was for pain and 
vomiting for two days and for tarry stools. 
The adenoma had produced a jejuno-jejunal 
intussusception. A resection of the involved 
bowel was carried out. 


AGE DISTRIBUTION 


Table II shows the age distribution by 
decades. Adhesions produced obstructions 
from infancy through the ninth decade, the 
highest incidence being found between the 
ages of 20 and 60. Intussusception was con- 
fined to the ages six days to four years, 
except for the one case in a 29 year old 
woman with adenoma of the jejunum. 

Hernias produced small bowel obstruc- 
tion in every age group, except for the 
decade between 10 and 20 years. The high- 
est incidence occurred between the ages 
of 50 to 70 years. 


CLINICAL PICTURE 


Although the “typical” clinical picture 
of small bowel obstruction consists of 
colicky pain, vomiting, constipation, and 
abdominal distension, one or more of these 
features may be absent, as shown in Table 
III. It is of interest that in 28 cases the 
absence of vomiting is specifically recorded 
in the history. An illustrative case is that 
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TABLE I.—Cavses 


No. of cases 
. Adhesions....... 


Inguinal . 

Femoral. . . 

Umbilical. . . 

Internal... . 
. Intussusception 
. Volvulus due to bands.......... 
. Carcinomatosis....... 
. Malrotation* 
. Prolapse of bowel through vagina. 
Sup. mes. artery syndrome 
Argentaffinoma of small bowel . 
Adenoma of jejunum 
Trichobezoar. .. . 
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*Both incomplete duodenal obstruction and non-strangulating midgut volvulus present. 


of a 30 year old woman who had been ill 
for three days and was admitted to hospital 
in a moribund state. She was markedly 
dehydrated. Her abdomen was flat, soft and 
silent. There was no history of vomiting. 

After vigorous preoperative therapy she 

was taken to the operating room, where 

a gangrenous loop of bowel caused by 

pelvic adhesions was found. Her postopera- 

tive course was uneventful except for a 

transient psychosis. 

Of the 28 cases with no vomiting: 

a. Eight had small bowel obstruction due 
to adhesive bands with only slightly 
dilated loops. 

. Seven at surgery had definitely dilated 
loops of bowel with impaired blood 
supply, but which did not require re- 
section. 


c. Four had strangulated hernias. 
d. Two had a volvulus requiring resection. 
e. Three were found to be obstructed by 
adhesive bands and to require bowel 
resection. 
One had an intussusception. 
. One had an intraluminal foreign body. 
. Two had carcinomatosis peritonei with 
obstruction. 


Thirty-seven patients had no preopera- 
tive x-ray examination (Table IV). These 
were mainly cases of strangulated hernias, 
or instances in which the clinical picture 
was clearly one of a small bowel obstruc- 
tion and radiological confirmation was not 
deemed necessary. 

In only eight cases were the x-ray find- 
ings reported as normal in the presence of 
intra-abdominal lesions. These were: 
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*Both incomplete duodenal obstruction and non-strangulating midgut volvulus present. 
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TABLE III.- 


No vomiting present 
No abdominal distension 42 
Bowel movements stated to be normal. 29 
Diarrhoea. . . > 


—PREOPERATIVE FINDINGS 
28 enses 
“ce 


1. Volvulus of small bowel due to non- 
tixation of mesentery. 


2. Three cases of volvulus around ad- 
hesions with strangulation of bowel. 


3. Bowel obstruction due to adhesions 
with markedly dilated loops. 


4, Internal hernia through mesentery of 
small bowel. 


5. Intussusception in a child in which 
only plain films of the abdomen were taken. 


TABLE IV.—Rewuation or X-RAY FINDINGS TO 


L ESION SEEN AT OPERATION 


. Nox- ray examination preoperatively 
Neg. x-ray report but definite lesion... 8 

3. X-ray findings correlated with findings 
at operation. . 


37 cases 


““ 


Se * 


PREOPERATIVE PREPARATION 


Although long tubes are used in many 
centres, and are said to have certain ad- 
vantages in mechanical small bowel ob- 
struction, they were employed in only 18 
of our 128 cases. In only nine had the 
tube passed beyond the stomach and 
only one beyond the duodenum. Intra- 
venous fluids were administered preopera- 
tively to all patients in this series. 

Table V shows the use of antibiotics in 
the cases reviewed. 


TABLE V. 


-ANTIBIOTICS 


One antibiotic a. 
More than one antibiotic. 
No antibiotic. 


ACCURACY OF PREOPERATIVE DIAGNOSES 

The numbers of correct, incorrect, and 
incomplete preoperative diagnoses are in- 
dicated in Table VI. The preoperative 
diagnosis was that reported on the opera- 
tive sheet. 

Those three patients without a preopera- 
tive diagnosis, and who were booked for 
“exploratory laparotomy”, were found to 
have: 

1. Argentaffinoma of small bowel. 
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TABLE VI.—RE aTION oF PREOPERATIVE 
D1aGnosis TO LESION Founp aT OPERATION 





No. of 
cases 


. Correct diagnosis of ‘small 
bowel obstruction” and etiology 43 
. Called “small bowel obstruc- 
tion” but etiology not specified 
3. Exploratory laparotomy with- 
UNG CIMMIOEEE... . cs. «sss 3 2.3 
. Preop. diagnosis incorrect... . 14 4} 


57 


2. Volvulus of small bowel due to non- 
fixation of mesentery. 


3. Adhesions. 


Those cases of small bowel obstruction, 
which were incorrectly diagnosed pre- 
operatively, were most often mistaken for 
acute appendicitis or perforated duodenal 
ulcer. 


DELAY IN SURGICAL INTERVENTION 


As indicated in Table VII, the average 
time from onset of symptoms until opera- 
tion was 71 hours. The delay on the part of 
the patient in seeking medical attention 
was not as great as the delay which oc- 
curred in hospital. 


TABLE 


Average time from onset to admission to 
hospital . 

Average time from admission until 
operation 

Average time from onset of sy re to 
operation. i oa ee 


VII.—PREOPERATIVE DELAY 


“ 


The interval from the time of admission 
to operation in the cases requiring resection 
is shown in Table VIII. Of the 32 patients 
requiring resection 26 had gangrenous 
bowel. Only 14 of these 26 patients were 
operated on within 24 hours of admission, 
and 12 were in hospital between 24-72 
hours before operation. 

Delay, whether or not it was necessary 
for preoperative preparation, probably in- 


T ABL E VIII.—DeELay BEFORE RESECTION 


‘Resections required—32 (23, 4%) 
No. of 


cases 





Time in hospital before resection 





Less than _ ood he, xe 14 
- 32 hours 
rf - 72 hours... ...... 
72 - 96 hours........ 
11 days.... 
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TABLE IX.—Inpications ror RESECTION 


No. of 
cases % 


Bowel gangrenous 81.6 


Viable bowel but resected for 
tumour, stenosis, etc... . . 6 18.4 


creased the number of cases requiring 
resection. 


TABLE X.—Detali.s or RESECTIONS: 
TypEs or ANASTOMOSES AND STOMATA 





No. of 
cases % 


26 81.6 
9.4 
3.0 
3.0 
3.0 


a 
. Side to side... ae 3 
. Ileo-transverse colostomy. . 1 
PMMRONOOTAY.. .0 0c oes ccs BA 1 
. Jejunostomy. . . 1 


OPERATION 


The appropriate surgical procedure was 
carried out by a variety of surgeons and 
members of the resident staff. One patient 
out of four required resection of bowel, and 
the indications for these bowel resections 
are given in Table IX. The types of anas- 
tomoses and stomata which were made 
are indicated in Table X. 


COMPLICATIONS 


The complications which occurred at 
operation or postoperatively are shown in 
Table XI. If the patient was discharged 
and returned a few months later with 
another obstruction, this was considered 
as another case of small bowel obstruction, 
rather than a complication, for purposes 


TABLE XI.—PosroreraTIvVE CouRsE 


1. Average stay in hospital 15.7 days 

2. Complications......... .... 44 cases 34. 
Atelectasis and pneumonia.... 7 15. 
Pulmonary embolism. . . 2. 
Broncho-pleural fistula... . 2 
Coronary occlusion 6. 
Congestive heart failure. 
Cardiac arrest 
Cerebro-vascular accident. . 
Brain abscess.......... 
Acute psychosis... . . 
Wound infection. . . 
Wound hematoma 
Severe postoperative ileus. . . 
Peritonitis......... 
Pelvic abscess........ 
Electrolyte imbalance. . . 
Chickenpox 

3. Mortality... 


Ss 
S 


Sc 
WHO HH DNNNNDONNOW 


OO mt OD re abe bin he OO te tt 
ONanowoocwonnnnr 


3g 


Vol. 2 


TABLE XII.—InrussuscepTion IN CHILDREN: 
15 CasgEs (11.7%) 


ee 2 ~~ Ratio 6.5:1 
Average time from admission to O.R. 
X-ray findings: 
No x-ray exam.... 4 
Flat plate with 
diagnosis small 
bowel obstr... .. 
Ba enema with 
diag. intus- 
susception 
Flat plate only— 
called normal... 
ee 
Resections........ 


4.7 hours 


16.6% 


of this review. Pulmonary complications 
and wound infections predominated (Table 
XI). The majority of the complications 
occurred in the older age group. There 
were eight deaths—a mortality rate of 6.2%. 


INTUSSUSCEPTION IN CHILDREN 


It was thought that a separate review of 
intussusception in children would be of 
interest (Table XII). More than 15 cases 
of intussusception in children were seen 
in the five year period under review, but 
this study does not include those cases in 
which a complete reduction was accom- 
plished by barium enema. There were two 
deaths—a mortality rate of 13.3%. 


SUMMARY 


A series of 128 cases of mechanical small 
bowel obstruction, operated upon, is re- 
viewed. Symptoms, physical findings, la- 
boratory data, and x-ray findings, as well 
as the preoperative diagnoses, are corre- 
lated with the lesions found at operation 
Delay from the time of admission to the 
time of operation may have increased the 
number of cases requiring resection. The 
long intestinal tube was used preoperatively 
only 18 times. There was a mortality rate 
of 6.2%, which is acceptable, considering 
that 51 of these 128 patients were over 50 
years of age. Finally, 15 cases of surgically 
treated intussusception in children are re- 
viewed separately. 
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RESUME 


Les auteurs analysent les faits cliniques de 128 
patients atteints d’occlusion intestinale du gréle 
et opérés 4 l’hépital Royal Alexandra d’Edmonton 
durant la période de 1953 a 1957 inclusivement. 
Les adhérences intestinales furent la cause dans 
60% des cas, la hernie dans 15.6% et linvagina- 
tion intestinale dans 11.7%. Si Yon considére 
la fréquence en rapport avec l’dge, les adhérences 
se sont manifestées le plus souvent dans le groupe 
cde 20 4 60 ans, linvagination chez les sujets de 
six jours 4 quatre ans et la hernie dans tous les 
groupes d’age (sauf de 10 4 24 ans) avec un maxi- 
mum de fréquence entre 50 et 70 ans. Bien que 
le tableau clinique de l’obstruction du gréle con- 
siste en crampes abdominales, vomissements, cons- 
tipation et météorisme, il est intéressant de noter 
que 28 des 128 cas, soit 22% ne présentaient pas 
de vomissements, 42 ne montraient pas de disten- 
sion abdominale, et 6 avaient la diarrhée. Chez 
37 patients on ne fit pas de radiographie parce 
que le diagnostic semblait évident; chez huit des 
QL autres cas la radiographie se montra inefficace 
et chez la moitié d’entre eux (quatre cas) la lésion 
était un volvulus. Dans 86% des cas le diagnostic 
pré-opératoire fut confirmé a l’opération. 

La préparation pré-opératoire consista en cathé- 
térisme gastro-intestinal dans 18 cas sur 128; tous 
les patients recurent des solutés intraveineux en 
abondance suivant leur besoin. On administra un 
ou plusieurs antibiotiques 4 96 malades. La recoupe 
des statistiques révéle qu'il sécoula un temps 


TEXTBOOK OF SURGERY. Edited by 


Guy 
Blackburn and Rex Lawrie. 1122 pp. Illust. 
Charles C Thomas, Springfield, Ill.; The Ryerson 
Press, Toronto, 1958. $20.00. 


This book has been written by Mr. Guy Black- 
burn and Mr. Rex Laurie with the assistance of 
14 of their colleagues, all members of the staff 
of Guy’s Hospital, London. While they have 
called on others to write upon special subjects, 
the book is strengthened by the fact that the 
major portion has been written by the authors 
themselves. It contains more than 1000 pages, 
and yet one gains an impression of commendable 
brevity; fewer words could not well have 
been used. Because of this, it is frankly a text- 
book for the undergraduate. It is liberally and 
clearly illustrated. There is a well balanced pre- 
sentation of the various fields of surgery, and 
over-emphasis on a field or fields in which the 
author has a particular interest has been avoided. 
It has been written over a short period and can 
claim to be really up-to-date as it leaves the 
press. Paper and type are excellent. 

This is a modern British textbook of surgery 
which teachers may well recommend to students. 
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moyen de 30.5 heures entre le début des symp- 
tomes et l’admission 4 l’hépital, et de 40.5 heures 
entre l’admission et lintervention. Bien que les 
auteurs n’expliquent pas si le délai 4 l’hdépital 
releva du retard dans la décision opératoire ou de 
la préparation adéquate du malade, ils opinent 
quun certain nombre de résections auraient pu 
étre évitées si on était intervenu plus tét. La 
résection simposa dans 25% des patients; on 
procéda a un abouchement du gréle bout a bout 
dans 81.6% des cas. 

Des complications post-opératoires se manifes- 
térent dans 34% des cas et consistérent surtout 
en complications pulmonaires (20%) et infections 
de la plaie (18.8%). Il y eut 8 décés, soit un 
taux de 6.2%. 

Les auteurs concluent cette étude avec un rap- 
port sur 15 cas d’invagination intestinale survenue 
chez des enfants. Le plus jeune était 4gé de neuf 
jours et le plus vieux de quatre ans: le groupe était 
composé de 13 garcons et de deux filles. L’intervalle 
moyen entre l’admission et lintervention fut de 
4.7 heures. On pratiqua une résection chez un 
patient. Deux aaleai moururent dans cette série, 
soit 13.3%. 

En somme les auteurs nous rapportent leurs 
observations sur une série intéressante de cas d’oc- 
clusion du gréle; on en retient que la période 
entre le diagnostic et lopération devrait étre 
abrégée et qu'une intervention plus précoce per- 
mettrait d’obtenir des résultats encore plus satis- 
faisants. 


BONE TUMOURS. Louis Lichtenstein. Veterans 
Administration Center, Los Angeles. 402 pp. 
Iflust. 2nd ed. The C. V. Mosby Company, St. 
Louis, 1959. $12.00. 


This is the second edition of this book. The 
general arrangement is identical to that of the 
first edition, with but minor additions and altera- 
tions to the text. Several new illustrations have 
been added; as in the first edition the quality of 
reproduction is excellent. 

New chapters have been added on clinical 
management of bone lesions that may be tu- 
mours, benign osteoblastoma, tumours of peri- 
osteal origin, and tumours of joints, bursze, and 
tendon sheaths. The appearance of these chapters 
does not reflect new knowledge as much as the 
author’s changing views on the classification of 
bone tumours. 

Apart from the author’s occasional literary 
lapses (e.g. “this tumour predilects the bones of 
the lower extremity”) the book is of high stand- 
ard and continues Dr. Lichtenstein’s reputation 
as a world authority in the bone tumour field. 





CANADIAN JOURNAL OF SURGERY 


NEW INSTRUMENTS FOR SYMPATHECTOMIES 


A. CLIFFORD ABBOTT, F.R.C.S.(Edin.), F.R.C.S.[C], F.A.C.S., Winnipeg, Man. 


Fork THE PAST 25 years, I have been 
interested in developing a set of dissectors 
and hooks suitable for all types of sympa- 
thectomies, especially those in the lumbar 
and thoracic regions. It has been my experi- 
ence that the vast majority of instruments 
manufactured heretofore have many de- 
fects. Many are too short, others are too 
light to give the proper delicate sense of 
touch, especially those with hollow handles. 
Some are too cumbersome and incorrectly 
designed for bloodless dissection. A properly 
balanced dissector is hard to find. 

In my opinion, proper weight with per- 
fect balance is essential for easy manipula- 
tion. The handles must be finely tooled to 
prevent slipping, especially where a gentle 
rolling of the instrument in the fingertips 
is essential for meticulous and accurate 
dissection. Fingertip control is a necessity. 
The instrument must be of proper length to 
reach the area of dissection with ease. The 
shape, size, and angle of the tip of the 
instrument are very important. It must be 
fine enough to carry out a meticulous blood- 
less dissection. The various tips must be 
so constructed as to make it possible to 
approach an area of dissection from any 
angle. 

The instruments to be described were 
originally designed for sympathetic surgery 
only. We now use them for dissection of 
the renal pedicle, pneumonectomy, vag- 
otomy, dissection of the biliary tree, and 
vascular surgery. 


The basic set consists of four dissectors 
and four hooks, Each instrument consists 
of two parts, a handle and a dissecting 
or hook shaft. The instruments are of solid 
chrome steel. The proximal portion, or 
handle, is 5 inches (12.5 cm.) long, 14 inch 
(0.6 cm.) in diameter, and finely tooled. The 
distal portion of the handle is 114 inches 
(3.75 cm.) long, and gracefully tapered 
down to the junction with the dissecting 
tip or hook. Fig. 1 illustrates the various 
dissecting tips and hooks. From top to 
bottom: 


1 and 2—Sharp and ball-pointed smal! 
curved hooks. 

3—Right-angled ball-pointed hook, mea- 
suring 3% of an inch (0.9) cm. in diameter. 

4—Large curved hook. 


5—Straight dissector—the actual dissecting 
tip is 5g of an inch (1.5 cm.) in diameter. 

6—Right-angled dissector — identical in 
size but the dissecting tip has been turned 
to a right angle. 

7—Dinner fork dissector. The dissecting 
tip is set at an angle of 20 degrees and is 
mildly convex. This instrument is very 
useful when dissecting in a shallow depres- 
sion. 

8—Goose-neck dissector. This instrument 
resembles a golf putter. The dissecting 
tip is 44 inch long, set at an angle of 120 
degrees to the shaft and mildly rotated on 
itself. It is very useful when dissecting 
around a ganglion or larger vessel, especi- 
ally the posterior part of the dissection in 
a ductus arteriosus operation. 

For thoracic sympathectomies, I have 
used the bed of the eighth or ninth rib, or 
preferably an intercostal incision between 
the seventh and eighth, or eighth and ninth 
rib. A long instrument is required to reach 
the first and second lumbar ganglia and 
fourth dorsal ganglion. To facilitate this 
dissection, a second set of similar instru- 
ments has been made, 13 inches long. Each 
component part has been increased 1 inch 
in length; otherwise the instruments are 
identical. 
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SYMPATHECTOMY INSTRUMENTS 
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Fig. 1.—IIlustrating four hooks and four dissectors described in the text, The weight in 
these instruments has been so delicately distributed that they are constantly balanced in the 
surgeon’s hand. 


RESUME 


Présentation d’une série de nouveaux instruments 
développés par I’auteur pour les sympathectomies: 
crochets courbes pointus et mousses; crochet 
pointu a angle droit; grand crochet courbe; dis- 
secteur coudé a angle droit; dissecteur type four- 


chette; dissecteur type “cou d’oie”. Les usages de 
ces divers instruments sont expliqués; outre les 
sympathectomies, ils peuvent étre utilisés avec 
commodité pour d'autres interventions (pédicule 
rénal, pneumonectomie, chirurgie sur _ Tlarbre 
biliaire, chirurgie vasculaire ). 
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INTRA-ATRIAL MYXOMA* 
Review of Literature and Report of a Right Atrial Myxoma 
Diagnosed Preoperatively and Successfully Treated 


R. K. PADHI, M.B., B.S., H. G. KELLY, F.R.C.P., and R. B. LYNN, F.R.C.S., 
Kingston, Ont. 


IN SPITE OF GREAT ADVANCES in the field of 
heart surgery, intracardiac tumours con- 
tinue to pose diagnostic problems. About 
90 intracardiac myxomas have been re- 
ported in the Anglo-Saxon literature since 
1951, but in only 16 of these was the diag- 
nosis made preoperatively, Twenty-seven 
others were encountered accidentally dur- 
ing exploration for suspected mitral or 
tricuspid stenosis. 

The purpose of this paper is to review 
briefly the subject of intracardiac myxomas 
and report a case in which the diagnosis 
was made preoperatively and the tumour 
successfully removed under hypothermia. 
Because of the difficulty in preoperative 
diagnosis of these tumours, we feel that 
individual case reports are warranted. 


REVIEW OF THE LITERATURE 


Yater in 1931’ reviewed the subject of 
tumours of the heart and pericardium and 
found about 75 myxomas in the literature. 
He added two cases of his own. The next 
review in the English literature was by 
Prichard? almost 20 years later, He reported 
146 metastatic and four primary tumours 
of the heart. Prichard found 126 intra- 
cardiac myxomas in the literature and 
added two of his own. However, Mahaim* 


in 1945 as quoted by Brewin‘ had estim-. 


ated the total number of reported myxomas 
as near 200. Intracardiac myxoma is the 
commonest primary tumour and constitutes 
over 50% of all primary intracardiac tu- 
mours, According to Prichard 75% of them 
occur in the left atrium, the great majority 
of them being attached to the intra-atrial 
septum in the region of fossa ovalis. “Rarely 
the tumour may arise on a valve and 
only one has been reported in the left 
ventricle” .*? 


* Department of Surgery—Cardio-Thoracic Unit, 
Queen’s University, Kingston, Canada. 


We have reviewed the available English 
literature from the time of Prichard’s com- 
prehensive review reported in 1951. The 
bulk of the intracardiac myxomas have 
continued to be diagnosed on the post- 
mortem table.’-°° Out of a total of 90 cases 
reported since 1951, only 13 were located 
in the right atrium, and none has been re- 
ported in the ventricles. One report*® de- 
scribes a myxoma in the left atrium of a 
newborn infant, and these tumours have 
been reported in children aged three to 
five years.*! The sexes were equally affected. 

Forty-seven of the 90 myxomas were dis- 
covered at necropsy. In 16 the diagnosis 
was made preoperatively and 27 others 
were encountered accidentally during ex- 
ploration for suspected mitral or tricuspid 
stenosis. 

The first intracardiac myxoma to be diag- 
nosed during life was reported by Goldberg 
et al.*' in 1952, but their patient died. 
Bahnson and Newman in 1952*? reported a 
right atrial myxoma diagnosed preopera- 
tively by angiocardiography. In this patient, 
the right atrium was opened during one- 
minute inflow occlusion but only a part of 
the tumour was removed. Twenty-four days 
later the patient died. Many unsuccessful 
attempts have been made since.*!~** 

The first intracardiac myxoma, diagnosed 
preoperatively and successfully and com- 
pletely removed, was reported by Cra- 
foord.*® Crafoord’s patient had a left atrial 
myxoma and the diagnosis was made by 
angiocardiography. The tumour was re- 
moved on July 16, 1954, using cardio-pul- 
monary bypass. Bigelow®*® is credited with 
the second successful removal of a left 
atrial myxoma under hypothermia. Up to 
the time of writing 18 intra-atrial myxomas, 
including the one in our own case, have 
been successfully removed and reported in 
the literature (Table I). 








July 1959 









INTRA-ATRIAL MYXOMA 


TABLE I.—Successrut REMovALS oF INTRA-ATRIAL Myxomas 



















Surgical adjunct, etc. 


Pump oxygenator, Jul 
Hypothermia, April, 1955. 


Hypothermia. 
Pump oxygenator. 


Pump oxygenator. 
Hypothermia. 


Hypothermia. 
Pump oxygenator. 
Pump oxygenator. 
Hypothermia. 
Pump oxygenator. 
Hypothermia. 
Hypothermia. 


Pump oxygenator. 
Pump oxygenator. 


Closed technique using double cardio- 


tomy. 
Hypothermia. 


Hypothermia. 













Reference Age and sex Location Diagnosis 
49 40-50 F Left Angiocardiography 
50 56 F Left During exploration 
for mitral stenosis. 
51 33 M Left During exploration 
4 for mitral stenosis. 
4 52 57 F Left During exploration 
for mitral stenosis. 
53 61 K Right Angiocardiography 
54 25 M Left During exploration 
for mitral stenosis. 
55 38 K Left During exploration 
for mitral stenosis. 
56 45 F Left During exploration 
for mitral stenosis. 
56 48 M Right During exploration 
for tricuspid stenosis. 
57 52 F Left During exploration 
for mitral stenosis. 
a 58 51 F Left Angiocardiography 
a 59 14 F Right Fluoroscopy 
q 59 51 F Left Angiocardiography 
60 51 M Right Angiocardiography 
61 50 F Right Angiocardiography 
62 43 F Left During exploration 
for mitral stenosis. 
63 26 M Right Calcified tumour, 
preoperative 
diagnosis. 
Present report 46 M Right Angiocardiography 








All except one, reported by Fatti,®** were 
removed through an open cardiotomy using 
either hypothermia or the extracorporeal 
circulation. 

A review of the clinical history of the 
reported cases shows that definite diag- 
nostic criteria were common to all. Briefly, 
an intracardiac tumour manifests itself by 
virtue of its space-occupying nature, by its 
faculty of obstructing or distorting a valve 
orifice, or by embolization. One author’? 
reports three left atrial myxomas which 
were fairly large and pedunculated. These 
three patients, who died from other causes, 
had no signs or symptoms referable to the 
myxoma, This, however, is unusual. The 
authors had occasion to see the necropsy of 
a person who had died suddenly and inex- 
plicably four days after a straightforward 
cholecystectomy. At necropsy, a_ large 
pedunculated myxoma had passed through 
the mitral valve and completely blocked 
it. This patient had given no history refer- 
able to the heart. Brewin*® reports the case 
of a man of 42 who while engaged in heavy 
labour suddenly lost the power in both legs 
and collapsed. Before this, the man had no 
symptoms referable to the cardiovascular 
system. At post-mortem, a myxoma from the 








left atrium was found to have detached 
itself from its pedicle and obstructed the 
aortic bifurcation. 

The above-mentioned cases, however, are 
exceptions. The majority of patients with 
intra-atrial myxomas present with intract- 
able congestive heart failure. Left atrial 
myxomas mimic mitral stenosis so closely 
that at times it is virtually impossible to 
make a distinction. Absence of an opening 
snap with the clinical picture of mitral 
stenosis is said to be diagnostic where a 
myxoma is suspected, but Lefcoe** reports 
a case of left atrial myxoma in which an 
opening snap was recorded by phonocardi- 
ography. Atrial myxomas produce embolic 
phenomena quite frequently and this has 
been well documented, Low-grade inter- 
mittent fever occurs not infrequently and 
subacute bacterial endocarditis may be 
difficult to rule out. 

In this clinical confusion there are, how- 
ever, a few points which may raise the 
clinician’s suspicion: (1) absence of a his- 
tory of rheumatic disease; (2) history of 
exaggeration of symptoms—dizziness, feel- 
ing of suffocation, and occasionally syncope 
—on change of body posture; (3) alteration 
in the character of murmurs with changes 
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Fig. 1.—Postero-anterior radiograph of chest. 


in posture; (4) progressive cardiac failure 
in spite of medical management; (5) dis- 
proportionate size of the heart compared 
with the severity of the symptoms; (6) 
low-grade and intermittent fever associated 
with embolic phenomena with persistently 
negative blood cultures. 


Case REPORT 


Mr. J.C.S., a farmer aged 46, had been unable 
to work for 18 months because of increasing 
shortness of breath and weakness. He had been 
admitted to hospital on three occasions during 
this period. At the time of his second admission 
he was in a marked state of depression and was 
unable to climb a flight of stairs. For the past 
six months he had noted numbness and crampy 
pain in the extremities on mild exertion or upon 
exposure to cold. A low-grade, intermittent fever 
was noted at the previous and present admissions. 
About six weeks before the present admission 
he developed a choking sensation and dizziness 
on lying on the right side. 

He had enjoyed good health before the onset 
xf the present illness and there was no history 
of rheumatic fever or heart disease. 


Physical Examination 


He was well built and well nourished with a 
sallow complexion. There was no dyspnoea at 
rest, or cyanosis or clubbing. The neck veins 
were full. Heart rate was 90 and blood pressure 
120/95 mm. Hg. The heart was not clinically 
enlarged. A soft systolic murmur was heard in 
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the tricuspid area; a changing diastolic murmur 
in the tricuspid area was also present. The liver 
was enlarged three fingers’ breadths below the 
costal margin but not tender. The spleen was not 
palpable. All peripheral pulses were present, 
Physical examination was otherwise negative. 


Investigations 

Hzemoglobin value 14.2 g. per 100 ml, 
hzematocrit 47%, total W.B.C. 19,300, E.S.R. 
27 mm. in one hour; the differential count was 
normal. Repeated blood cultures were negative. 
All other laboratory investigations were negative. 

The E.C.G. showed widespread repolarization 
and the impression was of myocardial ischemia 
or myocarditis. X-ray examination of the chest 
and fluoroscopy showed clear lung fields and a 
normal sized heart (Fig. 1). At this stage of 
investigation, tricuspid stenosis or a constricting 
lesion involving the ventricles was considered. 

Right heart catheterization showed the follow- 
ing pressures (in mm. Hg); P.C. (mean) 7; 
M.P.A. 24/12; R.V. 20/4; R.A. 18/8. Right 
heart catheterization was followed by angio- 
cardiography which revealed a large filling defect 
occupying the right atrium (Fig. 2). 

A diagnosis of right atrial myxoma was made 
preoperatively. On February 9, 1959, the patient 
was cooled to 29.8° C. by immersion in ice 
water. The chest was entered through a median 
sternotomy. The superior and inferior vene 
cave were taped and the right atrium was then 
explored through the appendage. The presence 
of a large and firm tumour occupying almost the 
entire right atrium was confirmed. The incision 
in the appendage was closed. After occluding the 


Fig. 2.—Lateral view of angiocardiogram. 
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vene cave, the right atrium was widely opened. 
The tumour was attached to the auricular wall 
in between the openings of the inferior vena 
cava and the coronary sinus. The pedicle was 
short and about one cm. in diameter. The tumour 
was completely removed by cutting the pedicle 
fush with the atrial wall. The period of inflow 
occlusion was 4.8 minutes and during the entire 
operative period the heart showed no signs of 
strain or arrhythmia. 

The postoperative course was uneventful and 
the patient was discharged on the 12th post- 
operative day relieved of all symptoms. He was 
seen one month after discharge and was back at 
work. 


Pathology 

The tumour weighed 100 grams, was egg- 
shaped and measured 9 cm. in length and 5 cm. 
in thickness. The surface was smooth, firm, and 
yellow at one end and pinkish at the other. On 
section, the tumour was composed of dark red 
and light pink material. The histological appear- 
ance was compatible with myxoma of the heart 
(Figs. 3 and 4). 


Discussion 

Right atrial myxomas are usually mis- 
taken for tricuspid stenosis but the rarity 
of the latter lesion as an isolated finding 
should always arouse suspicion. In the 
present case the history of changing signs 
and symptoms led to cardiac catheterization 
and angiocardiography which established 
the diagnosis beyond any shadow of doubt. 

The use of hypothermia and pump oxy- 
genators in open-heart surgery has simplli- 
fied the surgical treatment in intracardiac 
tumours. Removal of an_ intracavitary 
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Fig. 3.—Gross appearance of myxoma removed. 


myxoma or any other pedunculated tu- 
mour presents little problem. However, 
their diagnosis stil] baffles the clinician. 
Gerbode wrote “the diagnosis of left atrial 
myxoma depends primarily on a high index 
of suspicion.” All too often in the past the 
diagnosis of an intracardiac myxoma has 
been made on the autopsy table. With in- 
creasing awareness of these tumours and 
widespread application of valvular surgery, 
myxomas are being diagnosed preopera- 
tively more frequently. The left atrial tu- 
mours mimic mitral stenosis so closely that 
a large proportion of these will continue 
to be diagnosed at the time of exploration 
for suspected mitral stenosis. 


Fig. 4.—Microscopic appearance of tumour. 
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Since Goldberg's report in 1951, angio- 
cardiography has become a standard diag- 
nostic tool. Calcification of the intra-atrial 
myxoma is extremely rare although two 
calcified benign pedunculated intra-atrial 
tumours*® ** have been reported. Preopera- 
tive diagnosis in these cases becomes 
relatively simple. 

Various ingenious methods have been 
employed in removing intra-atria] tumours. 
The closed techniques have rarely suc- 
ceeded except in one case reported by 
Fatti.°* Since the introduction of open- 
heart surgery there is no need for risky 
closed techniques. All intracardiac tumours 
should be removed under direct vision. The 
choice between hypothermia and cardio- 
pulmonary bypass, as a surgical adjunct 
to open-heart surgery, is a matter of indi- 
vidual preference. It is our feeling that right 
atrial tumours can be easily removed under 
hypothermia during a brief inflow occlusion 
lasting four to six minutes. In dealing with 
a large right atrial tumour, the risk of 
breaking the tumour during cannulation 
of the inferior vena cava is eliminated by 
hypothermia. Simple exploration alone has 
resulted in massive fatal embolization,*°-*?: 
In dealing with left atrial myxomas it would 
be preferable to use the pump-oxygenator 
and elective cardiac arrest. 


TABLE II. 





Total number of cases reported since 1951.... 99 
Post-mortem diagnosis.......... 47 
Ante-mortem diagnosis... . . or 43 

Diagnosed at exploration... 27 
Preoperative diagnosis... . . 16 
No definitive 
treatment....... 1 
Unsuccessful removal. 21 
Successful removal... 18— 7 from right 
atrium 
11 from left 
atrium 


SUMMARY 


A case of right atrial myxoma diagnosed 
preoperatively and removed successfully 
under hypothermia is reported. 

The available English literature since 
Prichard’s review in 1951 is reviewed 
(Table II). 

Eighteen intra-atrial myxomas, including 
the present case, have been successfully 
removed. Only nine of these were diag- 
nosed preoperatively. 
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ADDENDUM 

Since this paper was written Cooley, D. et al. 
(A.M.A. Arch. Surg., 78: 410, 1959) have reported 
two further successtul removals. 
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RESUME 


Environ 90 myxomes intra-cardiaques ont été 
rapportés par les auteurs de langue anglaise depuis 
1951, mais on n’a posé un diagnostic pré-opératoire 
que dans 16 de ces cas. Vingt-sept autres furent 
trouvés accidentellement lors d’une exploration 
cardiaque. Au cours d’un rappel des principaux 
travaux sur ce sujet les auteurs de cet article font 
remarquer que des 90 cas cités plus haut seulement 
13 de ces tumeurs étaient situées dans loreillette 
droite et aucune ne provenait des ventricules. C’est 
a Crafoord que revient lhonneur d’avoir fait 
l'exérése compléte d’un myxome _intra-cardiaque 
avec diagnostic pré opératoire. Le diagnostic avait 
été posé grace a l'angiocardiographie et l'interven- 
tion fut pratiquée a l'aide d’une dérivation cardio- 
pulmonaire (16 juillet 1954). Bigelow serait le 
second a avoir réussi cette opération et il eut 
recours 4 l’hypothermie. 

Une tumeur intra-cardiaque peut manifester sa 
présence par sa masse méme, par son effet sur 


LES STRUCTURES INFRAMICROSCOPIQUES 
NORMALES ET PATHOLOGIQUES DES 
CELLULES ET DES TISSUS. A. Policard et 
C. A. Baud. 476 pp. Illust. Masson & Cie, Paris, 
1958, 5.200 fr. 


Les histologistes du siécle dernier, faisant un 
travail remarquable avec ce que nous considé- 
rerions aujourd’hui comme des “moyens de for- 
tune”, décrivaient dans le pretoplasme des 
structures alvéolaires ou réticulaires ou fibrillaires. 
Assez rapidement cependant, on dut reconnaitre 
que tout cela n’était qu’artefacts de fixation et 
Yon considéra le cytoplasme comme “optique- 
ment vide”, c'est a dire comme formé d'une 
substance colloidale sans structure. Puis, des con- 
sidérations diverses, notamment cytochimiques, 
firent soupgonner dans ce gel une organisation, 
un compartimentement, un squelette. Effective- 
ment, et c’est ce que la microscopie électronique 
a révélé, il existe, au dela du pouvoir de résolu- 
tion du microscope optique “quelque chose”. 
Ce quelque chose est fondamentalement un 
ensemble d’arrangements complexes de molécules 
de tailles extrémement variables, donnant nais- 
sance 4 des structures diverses, mais définissables 
sinon toutes définies. C’est ce que lon désigne 
par le terme de structure ultramicroscopique ou 
encore infrastructure. 

Le but du livre des Professeurs Policard et 
Baud est de résumer et de condenser sous une 
forme commode I’ensemble des découvertes faites 
grace a la microscopie électronique depuis les 
trente derniéres années. CEuvre hardie 4 "heure 
actuelle, car, sans aucun doute, beaucoup des 
résultats et des solutions proposés devront étre 
révisés dans l'avenir. CEuvre énorme quant au 
travail de recherche personnelle et au travail de 
compilation que cette publication représente. 
Cet ouvrage, dans I’intention des auteurs, 
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lorifice valvulaire ou par embole, La majorité 
des malades porteurs de myxomes dans une orejl- 
lette présentent des symptémes de deéfaillance 
cardiaque réfractaire 4 tout traitement. Lorsque 
la tumeur est située du c6té gauche le tableay 
clinique ressemble a s’y méprendre a celui de la 
sténose mitrale. 

Les auteurs rapportent le cas d’un fermier de 
46 ans qui accusait de la dyspnée et de la faiblesse 
depuis 18 mois. En dépit d’un coeur de dimensions 
normales l’angiocardiographie montra une masse 
dans Voreillette droite. On posa un diagnostic de 
myxome. Le 9 février 1959 grace 4 lhibernation le 
malade fut opéré et l’on retira une tumeur de 100 
grammes mesurant 9 cm. sur 5 cm. Les auteurs 
recommandent l’intervention 4 coeur ouvert pour la 
résection de ces tumeurs. Les tumeurs de l’oreil- 
lette droite peuvent étre enlevées facilement sous 
hypothermie permettant une interruption de la 
circulation pendant quatre a six minutes. II serait 
préférable d’avoir recours 4 une pompe oxygéna- 
trice dans les cas de tumeur de Yoreillette gauche. 





s'adresse a des non spécialistes; dans ce cas il 
faut regretter que pth. tare dix pages aient été 
consacrées 4 l’exnosé des méthodes utilisées: pour 
le profane, ce chapitre est 4 la fois trop long et 
trop court et 4 tout prendre, de compréhension 
difficile. Il est également regrettable que peu ou 
méme rien ne soit dit des méthodes “de recoupe- 
ment”, telles la microscopie en contraste de phase, 
la microscopie interférentielle, la microspectro- 
photométrie et autres. Le lecteur peu informé 
risque d’étre amené a conclure qu'une barriére 
infranchissable est baissée entre la microscopie 
optique et la microscopie électronique. Or, pré- 
cisément, un avenir des plus prometteurs est 
celui des méthodes permettant de faire le pont 
entre les deux. 


La deuxiéme partie, consacrée a la cellule, et 
la troisiéme, qui constitue un véritable traité 
Chistologie générale et spéciale 4 l’échelle élec- 
tronique, sont dans l'ensemble bien congues. 
Mais—est-ce par souci d’économie?—pourquoi 
les auteurs ont-ils préféré transcrire la grande 
majorité des microphotographies électroniques 
publiées ici en des schémas au trait, au lieu d’en 
donner des reproductions fidéles? Tout cela parle 
peu a l’imagination. 

La bibliographie donnée en fin de chaque 
chapitre est volontairement sommaire. I] est 
regrettable que les références de littérature 
n’apparaissent pas dans le texte: ceci aurait 
grandement facilité la tache du lecteur curieux 
den savoir plus sur tel ou tel point en particulier. 

En conclusion, cet ouvrage constitue une ex- 
cellente “mise 4 jour” de ces questions. C’est un 
résumé et un aide-mémoire commode pour le 
chercheur. Nous doutons cependant qu'il soit 
susceptible d’intéresser beaucoup le médecin non 
engagé dans la recherche. 
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DUPUYTREN’S CONTRACTURE 


DUPUYTREN’S CONTRACTURE: 
HEREDITY AS AN ETIOLOGICAL FACTOR 


STUART D. GORDON, Toronto 


ALTHOUGH IT Is now more than a century 
and a quarter since Dupuytren described 
the lesion which bears his name, we are 
still very much in the dark as to its etiology. 
One factor that has received fairly general 
support is heredity.?:*-= The exact part 
played by heredity as an etiological factor 
7 is not yet fully known. The shifting popu- 
) lation of a country like Canada makes the 
§ obtaining of accurate genealogical histories 
very difficult, and often impossible, as Cor- 
lette® has noted for Australia. Thus, when 
# one comes across a well documented family 
» history indicating the presence and absence 
of the disease through five generations, it 
would seem worth publishing. 

While heredity does appear to play a 
role in the natural history of the disease, 
there is no agreement whether the factor 
concerned is a dominant or recessive one. 

Conway has suggested that the disease 
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may be sex-linked since, in his opinion, 
it occurs more frequently in men than in 
women. Since my observations’ have led 
me to believe that the incidence of the 
disease is equal in the sexes it is, in my 


Fig. 1.—Five generations are shown. Open circles in- 
dicate individuals free of disease, solid circles those 
known to have had Dupuytren’s contracture, Where 
nothing could be found out as to the presence or absence 
of the lesion, the individual is represented by a question 


opinion, not sex-linked. 

Fig. 1 illustrates the occurrence of Dupuy- 
tren’s contracture through five generations. 
Two of the family on whom I have oper- 
ated, a brother and sister, indicated by the 
encircled solid circles, have had the disease 
in both hands and both feet. Their maternal 
great grandfather had the disease in both 
hands, and for years before his death could 
not open his hands. Their two maternal 
uncles who had the disease died at 85. One 
maternal uncle is alive, aged 83, without 
evidence of the lesion. The two paternal 
uncles had the disease in both hands. They 
have two nephews and six nieces in their 
twenties who have not shown any evidence 
of Dupuytren’s contracture. 
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RESUME 


Le réle des facteurs héréditaires dans Il’étio- 
logie de la contracture de Dupuytren a déja été 
abordé par plusieurs. L’auteur présente ici, sous 
forme d’un tableau, l’histoire généalogique d’une 
famille suivie pendant cinq générations, ot de 
nombreuses personnes ont été atteintes de l’affec- 
tion. 








































RETROPERITONEAL TUMOURS have intrigued 
physicians since the days of Morgagni’ in 
the 17th century. This is partly because of 
the enormous size they may attain and also 
because of the extreme displacement of 
neighbouring viscera which they so fre- 
quently cause. 

Herdman’ classes primary retroperitoneal 
tumours in three groups—simple cysts, tu- 
mours of adrenogenito-urinary origin, and 
tumours arising from connective tissue. This 
last and largest group consists mainly of 
lipomata. One of these, an enormous tumour 
of 275 Ib. at the time of the patient’s death, 
was described by Delameter* of Cleveland 
100 years ago. 

We are now reporting the successful re- 
moval of a considerably smaller, but still 
large, retroperitoneal lipoma, which had 
displaced the left kidney so that it lay 
beside its fellow on the right. 


CasE REPORT 





G.W.T., a white man aged 60, was first seen 
at the Mansfield General Hospital in July 1956. 
He complained of increasing abdominal enlarge- 
ment for the last 10 years, swelling of the legs 
and breathlessness for two years, and swelling 
of the scrotum for the past year. He had been 
treated for “heart trouble” with diuretics and 
digitalis during the previous few months. 

On clinical examination there was no abnor- 
mality of the cardiovascular system except a 
raised blood pressure of 180/105 mm. Hg. A 
large mass filled most of the abdomen. This was 
mainly on the left side and was dull on percus- 
sion. There was no shifting dullness. An attempt 
at paracentesis was made and failed. 

An intravenous urogram (Fig. 1) showed 
two normally functioning kidneys on the right 
side. The left kidney was rotated and lay in 
front of and slightly below the right kidney. A 
barium enema examination (Fig. 2) was reported 
on by Dr. E. J. S. Townsend as showing dis- 
placement of the descending and pelvic colon 


to the right. 


















*From the Mansfield Group of Hospitals, Mans- 
field, Notts., England. 

+Surgical Registrar, Mansfield Group of Hospitals. 
tConsultant General Surgeon, Mansfield Group of 
Hospitals. 
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Fig. 1.—Intravenous urogram showing displace- 
ment of left kidney to the right. 


A diagnosis of retroperitoneal tumour was 
made but the patient did not agree to operation 
until the following year. 

Operation was finally carried out in June 1957, 
under general anzesthesia given by Dr. H. A. 
Buck. A left transverse subcostal muscle-cutting 
incision was made. A very large lobulated retro- 
peritoneal lipoma was separated easily from the 
peritoneum, left kidney and ureter, and was 
found to extend into the left inguinal canal. 
The mass was excised and the kidney and ureter 
then fell back to their normal position. No special 
fixation was employed. The hernia was repaired 
and the hydrocele sac excised. The tumour 
weighed 21 lb. and Dr. A. B. Hill reported that 
it was a benign lipoma. 

Convalescence was delayed by a microcytic 
anzmia and urinary retention with infection. 
Both responded to simple conservative measures. 
The patient was seen a year later when he 
was well and had returned to his employment. 
There was no evidence of recurrence. An intra- 
venous urogram (Fig. 3) showed normally func- 
tioning kidneys in their usual position. 
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DISCUSSION 


A retroperitoneal tumour causes no spe- 
cific symptoms, and the clinical signs and 
symptoms depend on the abdominal en- 
largement and the characteristic renal and 
sometimes colonic displacement, which 
were all features in our case. 

Schulte and Emmett* found associated 
extreme renal displacement in 72.5% of 
these tumours. Greene® described three 
patients, all with considerable renal dis- 
placement. Abdominal pain may occasion- 
ally occur and is due to either hemorrhage 
into or degeneration of the tumour. 


The abdominal enlargement and common 
edema of the legs due to impaired venous 
return suggests cardiac failure with ascites. 
This may be excluded by negative para- 
centesis. 


Fig. 2.—Barium enema examination showing dis- 
placement of descending and pelvic colon to the 
right. 


RETROPERITONEAL LIPOMA 


Fig. 3.—Normal postoperative urogram. 


There is considerable variation in the 
incidence of malignancy reported in differ- 
ent series. Thus Herdman? found one malig- 
nant tumour (a liposarcoma) among 14 
primary retroperitoneal tumours in Oxford. 
Von Wahlendorf* found that 14% of 168 
cases reported in the literature were malig- 
nant. De Weerd and Dockerty* found that 
no less than 28 out of 43 cases were malig- 
nant; these patients were seen at the Mayo 
Clinic between 1910 and 1946. 


Retroperitoneal lipomata are usually well 
encapsulated but often have long finger-like 
projections, as in our case, where part of 
the tumour passes through the inguinal 
canal into the scrotum. Complete removal 
may be difficult and recurrence is not un- 
common. This may be due to incomplete 
removal or sometimes to liposarcoma de- 
generation in a remnant of the tumour. Cer- 
tainly the lipomata are not as innocuous 
as those that occur in the subcutaneous 
tissues and the prognosis must be guarded. 

After removal of the tumour the displaced 
kidney does not require special fixation and 
functions well. 


SUMMARY 


The successful removal of a benign retro- 
peritoneal lipoma weighing 21 lb. is de- 
scribed. The left kidney was completely 
displaced to the right side, After operation 
the kidney was normal in position and 
function. 
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BOOK REVIEWS 


(See also pages 411 and 420) 


BRITISH SURGICAL PRACTICE: SURGICAL 
PROGRESS, 1958. Edited by Sir Ernest Rock 
Carling and Sir James Paterson Ross. 442 pp. 
Illust. Butterworth & Co. Ltd., London and 
Toronto, 1958. $10.50. 


“This is the eighth of an annual series of supple- 
ments to British Surgical Practice. By this means 
the eight volumes of the main work are kept up 
to date in the ever increasing field of surgical 
knowledge, by original articles, surveys and 
abstracts’. 

By means of the noter-up section, the reader 
of the main volume, to which he must first refer 
regarding a given subject, is able to gain a com- 
guna and up-to-date picture. However, this 

ook may be used separately because of the 
alphabetical arrangement of subjects to secure 
the latest information on any listed subject. 

Some 25 additional new titles appearing in 
the 1958 volume are necessitated by recent sur- 
gical advances, so that it truly merits the title 
of a progress volume. 

Subjects which have not hitherto appeared in 
preceding volumes are the following: collagen 
diseases; operative cholangiography; the carpal 
tunnel syndrome; the use of the ileum in urology; 
and pre-clinical carcinoma of the cervix. 

Other items brought up to date are blood 
transfusions; fluid and electrolyte _ balance; 
Crohn’s disease; ileostomy for ulcerative colitis; 
surgery of the cesophagus; septal defects in the 
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RESUME 

Les auteurs rapportent ici le cas d’un homme 
de 60 ans qui présentait depuis deux ans une 
tuméfaction abdominale avec enflure des jambes 
et du scrotum. A l’examen du systéme cardio- 
vasculaire tout était normal sauf une T.A, 4 
180/105. Une masse, matte a la percussion, tendait 
a envahir tout le cété gauche de l’abdomen. Une 
urographie intraveineuse permit de voir que le 
rein gauche était tourné sur son axe, placé en 
avant et en dessous du rein droit; de plus le lave- 
ment baryté montra un déplacement du célon 
descendant vers la droite. On posa le diagnostic de 
tumeur rétropéritonéale et une exploration fut 
ultérieurement pratiquée: on trouva un énorme 
lipome rétropéritonéal lobulé, facile 4 disséquer, 
qui fut enlevé en totalité. La tumeur pesait 2] 
Ib. (9.5 kg.). A Pheure actuelle le patient est en 
excellente santé. 

Aprés un bref apercu de la littérature, les 
auteurs insistent sur les deux points suivants: ces 
tumeurs, qui sont fréquemment trés volumineuses 
sont faciles a extinper, mais du fait de leurs lobu- 
lations et de leurs digitations, il est toujours pos- 
sible d’en oublier un fragment qui sera a lorigine 
dune récidive; d’autre part, les organes déplacés 
par la tumeur se remettent en position correcte 
deux mémes et aucune fixation chirurgicale n'est 
nécessaire. 


heart; surgical induction of labour; management 
of acute head injuries; surgery of glaucoma; 
surgery of the spinal cord; cervical rib. 

The remainder of the book contains excellent 
surveys of recent developments in surgery of 
the stomach and duodenum, in pulmonary sur- 
gery and in surgery of the central nervous 
system. 

On the whole this 1958 Progress Volume can 
be considered a valuable edition to the forward 
looking surgeon’s library. 


VASCULAR SURGERY. Geza de Takats, Presby- 
terian-St. Luke’s Medical Center and Research 
and Educational Hospitals, Chicago, Illinois. 726 
pp. Illust. W. B. Saunders Company. Phila- 
delphia and London, 1959. $17.50. 


Geza de Takats has produced an excellent mono- 
graph dealing in detail with the problems of 
arteries and veins. He has wisely excluded the 
heart from his discussion and has made this book 
an authoritative modern reference book on vascu- 
lar lesions. 

It is quite apparent that a tremendous amount 
of reading and personal research have formed 
the foundation for this book. In a subject which 
is so young and to which new discoveries are 
coming almost weekly, he has imparted this 
information apparently up to date of publication. 

His physiological and patho-physiological de- 
scriptions are vivid and very helpful. Some of his 
diagrams are brilliant. His methodical descrip- 
tions of the lesions are followed by brief yet com- 
plete reports on treatment. 


(Continued on page 428) 
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All communications concerning this Journal 
should be marked “Canadian Journal of 
ey and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5. 

e a is published quarterly. Subscrip- 
tion is $10 per year. (It would be greatly appre- 
ciated if subscribers would please add Tok 
exchange to their cheques.) 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 


Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation witk the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 


Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 

References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author's name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 


name; title of book; title of publishing 
house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 

A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub- 
mitted on a separate sheet of paper. Illustra- 
tions should not be rolled or folded. 


Language 

It should be clearly understood that con- 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 
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ROOK REVIFWE 


(Continued from page 424) 


The only disappointment is his small manual 
of operative descriptions with diagrams. Appear 
ing at the end of the book, almost as though it 
were an afterthought, it is incomplete and cannot 
replace a proper atlas of surgical procedures on 
this subject in which techniques and materials 
are new. It might better have been omitted 

De Takats has been a giant among vascular 
surgeons. It is, therefore, only fitting that such a 
magnificent volume should come from him. This 
will be a standard book of reference on the sub- 
ject if frequent new editions keep up with this 
fast-moving specialty. 


A PRACTICE OF THORACIC SURGERY. A. L. 
d’Abreu, 619 pp. Illust. 2nd ed. Edward Arnold 
(Publishers) Ltd, London; The Macmillan Com- 
pany of Canada Limited, Toronto, 1958. $17.00. 


It is five years since the first edition of this book 
and this second edition demonstrates the definite 
changes that have taken place in the realm of 
thoracic surgery. The author covers the funda- 
mental parts of the book in his usual satisfactory 
manner and there is relatively little change in 
the first two parts. 

In Part Three on pulmonary tuberculosis there 
is a little less to be said, as the treatment of 
pulmonary tuberculosis is being relatively well 
standardized and on the whole the disease is 
much nearer to being controlled. 


The great change in the book, of course, is in 
the surgery of the heart and great vessels and 
the author covers very satisfactorily the field of 
cardiac surgery. He limits his discussion to the 
procedures that are moderately well established 
and recognized at the present time, and discusses 
quite fully the new methods of investigation. 
Certainly, with the rapid strides being made in 
cardiac surgery, a new edition was indicated and 
the author has maintained the high quality of 
the first edition. 


MODERN TRENDS IN SURGICAL 
MATERIALS. Edited by Leon Gillis. 266 pp. 
Illust. Butterworth and Co. Ltd., London and 
Toronto, 1958, $14.50. 


“As the physician must know the chemistry, the 
available forms, the reactions of and the reactions 
to a new drug before giving it to his patients, so 
must the surgeon know all about the materials 
he proposes to bury in his patients”. This is the 
tenor of this remarkable book. It puts under one 
cover a discussion of all the materials used by 
surgeons. This includes metals, plastics, suture 
material, newer anzesthetic gases, plaster of paris, 
hemostatic agents, glove powders and _ others. 
There are chapters separately dealing with the 
problems peculiar to certain surgical specialties, 
such as abdominal surgery, neurosurgery, dental 
surgery, tendon repairs, thoracic surgery, vascu- 
lar surgery and head and neck surgery. There 
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ve alen certinne dealine with the preservation c! 
various tissues used in homografting, newe: 
devices in anzsthesia and materials used fc 
making variov f»-‘al and limb prostheses. ‘Ther 
is a final cha: terilization methods. 

This book a wealth of facts and 
enthusiastically recommended to the surgic: 
scientist and craftsman who appreciates the nee 
for knuwing the virtues and \imitations of tl 
materials with which he works daily. The idea | 
gathering all this information under one cove 
is one for which the eidtor and publishers desery 
much thanks. 


UROLOGY IN OUTLINE, T. L. Chapman, Vic 
toria Infirmary, Glasgow, Scotland. 176 p, 
Illust. E. & S. Livingstone Ltd., Edinburgh an 
London; The Macmillan Company of Canad 
Limited, Toronto, 1959. $4.70. 


Medical literature has of late been enriched b 
a number of “basic urology” books, which en 
deavour to simplify the specialty of urology fo 
the general medical practitioner and medica! 
student. 

Mr. Chapman’s effort is unique, in that its 
presentation is mainly pictorial—in fact, almost 
cartoon-like, with a minimum of reading material. 
One has the impression that the entire subject is 
over-simplified. He is inconsistent, in that many 
technically difficult surgical procedures, e.g., the 
pull-through operation for urethral stricture, are 
presented in picture form without printed ex- 
planation. This renders the procedure difficult 
or impossible for the novice reader to understand, 
and really has no place in an outline. 


The author approaches carcinoma of the pros- 
tate in a pessimistic manner. He refers to the 
difference in attitude in American and British 
clinics towards radical treatment. More emphasis 
is placed on the palliative treatment of advanced 
carcinoma than on early recognition and extirpa- 
tion. 


The usual subjects are covered as adequately 
as the method allows, considering that the book 
is an outline only. It can be recommended mainl) 
for its ease of reading—little text, and many 
illustrations. 


CLINICAL OBSTETRICS AND GYNECOLOGY. 
Vol. 1, No. 4. Symposium on Operative Ob 
stetrics. Edited by J. Robert Willson. Symposium 
on Genital Cancer. Edited by Daniel G. Morton 
Pages 857 to 1138. Illust. Paul B. Hoeber, Inc. 
Medical Book Department of Harper & Brothers 
New York, 1958. $18.00 per volume. 


The fourth number issued in December 195% 
completes Volume I of the quarterly publication 
Clinical Obstetrics and Gynecology. The editors 
contributors and publisher are to be congratu 
lated upon the quality of this first year’s com 
pilation. 

The December number contains comprehen 
sive symposia on two important aspects of thi: 


(Continued on page 430) 
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field, namely, operative obstetrics and _ genital 
cancer. In keeping with most current thinking, 
the contributors to “operative obstetrics” have 
presented a conservative and rational philosophy. 
Despite the need for brevity, descriptions of 
techniques and methods of management contain 
sufficient detail to be valuable. In addition to 
discussion of the mandatory topics such as breech 
delivery, forceps, Czesarean section, etc., two 
sections of particular interest cover the manage- 
ment of dystocia due to the large or abnormal 
fetus and also the operations to preserve preg- 
nancy. 

Genital cancer has become such an extensive 
subspecialty of gynzecology that it is manifestly 
impossible to include, in such a brief presenta- 
tion, more than a superficial view of the overall 
—- However, while a few of the essayists 

ave dealt with specific techniques, the majority 

have succeeded in fulfilling adequately what is 
probably a more important role for this type of 
publication; namely, they have conveyed to those 
readers who are not managing cases of genital 
cancer every day a broad view of currently 
available and acceptable diagnostic and _ thera- 
peutic approaches to these diseases. 
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ELECTROLYTE CHANGES IN SURGERY. Kath- 
leen E. Roberts, Parker Vanamee and J. William 
Poppell. 113 pp. Illust. Charles C Thomas, 
Springfield, Ill.; The Ryerson Press, Toronto, 
1958. $5.00. 


Several books dealing with electrolyte changes in 
surgery have appeared recently, but this one 
adheres only to those problems occurring in the 
postoperative period and therefore is particularly 
attractive to the surgeon who is interested only in 
this practical aspect of the problem. 

The authors assume that the reader has some 
basic knowledge of biochemistry, but this should 
not frighten away the surgeon who is shy of 
chemical knowledge. Indeed so clear and didactic 
is the presentation that a bare minimum of scien- 
tific information suffices. 


The treatment suggested is of a practical 
nature so that this text can be used as a manual 
in the treatment of the various disturbances. The 
book carries the lesson that the diagnosis and 
treatment of an electrolyte abnormality is not 
an end unto itself but forms the foundation upon 
which the diagnosis of the etiological disorder is 
built, and offers support to the sick patient while 
definitive treatment is undertaken. 
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find that it is practically as strong as ‘‘00” silk, and still has the small calibre so that it can be used in 
place of ‘‘00”’ silk. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST—ORDER FROM YOUR SUPPLIER, OR DIRECTLY FROM 
Sole Importer for U.S.A., Canada, Mexico, Central and South America 


DR. S. JACKSON 


4713 Colorado Ave., N.W., Washington 11, D.C., U.S.A. 
*U.S. Trade Mark Applied for. Canadian Trade Mark Applied for. 


60 Eastern Avenue, Brampton, Ontario, Canada 
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TUMORS OF THE LUNGS AND MEDIAS- 
TINUM. B. M. Fried, Montefiore Hospital, New 
York, N.Y. 467 pp. Illust. Lea & Febiger, 
Philadelphia; The Macmillan Company of 
Canada Limited, Toronto, 1958, $13.50. 


This volume on tumours of the lungs and medi- 
astinum is devoted primarily to bronchogenic 
carcinoma. The entire aspect of the disease is 
covered, with extensive bibliographies at the 
end of each chapter. Conidanble emphasis is 
placed on the problem of metastases from a prim- 
ary bronchogenic carcinoma, and also secondary 
inetastases occurring in the lung. 

Uncommon malignant tumours and_ benign 
tumours of the lungs and pleura are discussed in 
separate chapters, and a section on tumours and 
cysts of the mediastinum is included. This book is 
loth comprehensive and authoritative. It is 
written with care and thoroughness, and cannot 
fail to be of interest to the physician and surgeon. 


Books Received 


Books are acknowledged as received, but 
in some cases reviews will also be made 


in later issues. 


The Hand: Its Anatomy and Diseases. John J. 
Byrne, Boston University School of Medicine. 384 
pp. Illust. Charles C Thomas, Springfield, Ill.; The 
Ryerson Press, Toronto, 1959. $11.50. 


Chirurgie der Hand, Atlas der Operationstechnik 
(Surgery of the Hand. Atlas of Operative Tech- 
niques). Marc Iselin, with the assistance of L. 
Gosse, S. Boussard and D. Benoist, Nanterre, 325 
pp. Illust. Georg Thieme Verlag, Stuttgart, West 
Germany; Intercontinental Medical Book Corpora- 
tion, New York, 1959. DM 69.— 


Les Plaies de la Main (Hand Injuries). R. 
Souquet and A.-R. Chancholle, Toulouse, 295 pp. 
Illust. G. Doin et Cie, Paris, 1959. 3.600 fr. 


Orthopedics: Principles and Their Application. 
Samuel L. Turek, Northwestern University Medical 
School, Evanston, Ill. 906 pp. Illust. J. B. Lippin- 
cott Company, Philadelphia and Montreal, 1959. 
$22.50. 


Clinical Orthopzdics No. 13: The Hand, Part I. 
Editor-in-Chief, Anthony F. De Palma. 393 pp. 
Illust. J. B. Lippincott Company, Philadelphia and 
Montreal, 1959. 


VA Prospectus Research in Aging. Veterans Ad- 


BOOK REVIEWS 


HANGER 
ARTIFICIAL LIMBS 


It is our policy to consult surgeon 
before soliciting patient 


Specializing on light 
Dural Metal and 
English Willow limbs 
worn without Shoulder 
straps. 


Improved and suc- 
cessful method in fitting 
short thigh stumps and 
hip disarticulations. 


Personal training given 
to patients in the use of 
Hanger Limbs. 


BELTS 
LEG BRACES 


Treatise on 
amputations 


Catalogue and 
demonstration 
given on request. 


Surgeons may rest 
assured that patients 
referred to us will be 
fitted by fully qualified 
fitters, certified by the 
American Board for 
Certification, in the 
latest developments 
such as quadrilateral 
sockets, etc., and that 
techniques will be kept 
up-to-date by post- 
graduate courses at 
the New York Univer- 
sity Post-Graduate 
Medical School and 
other institutions. 


ministration Advisory Committee for the Problems 
of Aging, and others. 125 pp. Illust. Veterans 
Administration, Washington, D.C., 1959. $1.50. 


J. E. HANGER OF CANADA Limited 
Head Office established 1861 


38 Camden Street, TORONTO 
Phone EM. 4-5797 


1409 Crescent St., MONTREAL 
Phone LA. 9810 


Nouvelle Pratique Chirurgicale Illustrée Fasci- 
cule XIII (New Surgical Practice Illustrated, 
Fascicle XIII). Edited by Jean Quénu. 276 pp. 
Illust. G. Dion et Cie, Paris, 1959, 3.350 fr. 


Bleeding Esophageal Varices in: Portal Hyper- 
tension. Hirsch Robert Liebowitz; with a section on 
Surgical Treatment in collaboration with Louis M. 
Rousselot, New York University College of Medi- 
cine. 986 pp. Illust. Charles C Thomas. Springfield, 
Ill.; The Ryerson Press, Toronto, 1959, $27.00. 





a GENERAL ANALGESIC 
for relief of 


‘222 


TABLETS 


(Coloured White) 


Acetophen* 
Phenacetin 


This formula is also available as 


“262 TABLETS” (grey). 


"292" 


TABLETS 


(Coloured Pink) 


Formula of ‘‘222 Tablets’’ modified to 
contain Codeine phosphate.... Y2 gr. 


ACTION ce nee 
STARTS Sou! brand of acetylsalicylic acid. 
IMMEDIATELY DOSAGE 


One to two tablets as required. 


Available according 
to your prescription. 


@ Telephone narcotic prescription permitted. 


&. Frosst & Co. 


MONTREAL CANADA 
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No. 3 ina series oe 
Nerve Block for Relief of Pain 


In conditions characterized mainly by somatic pain, nerve blocking with 
Xylocaine is a treatment of choice. Relief from pain is almost immediate 
with a single injection. In addition, Xylocaine has a high diffusion 
coefficient, and the trigger areas are more readily reached even though 
the injection may have been deposited some distance away from the 
nerve fibers. 


Th ro : Typical indications in this respect are: 
0 md Torticollis — stiffness and torsion of the head and neck are 
relaxed and as a rule the spasm does not recur. 

OU 0 ort Limitation of Motion of Shoulder Joint — subdeltoid bursitis, 
myalgia of the shoulder muscles, and periarthritis due to trauma 
are all amendable to nerve block with Xylocaine. 

the more Herpes Zoster — the course of this condition is often favorably 
influenced by block of the intercostal nerves with Xylocaine. 
Painful Postoperative Scar — infiltration of the tender area with 

OU Wil single injection of Xylocaine, or repeated blocks, often causes the 
pain to subside for long periods. 

In addition to speed of action and long duration, Xylocaine is relatively 
dep ond On | free from sensitivity reactions. Even in relatively high concentrations, 
tissue tolerance to Xylocaine is remarkably good. With Xylocaine, and for 


those cases where vasopressor drugs are not contraindicated, less 
epinephrine is required than with any other local anesthetic agent. Half 
a billion injections attest its clinical acceptance. A bibliography of more 


than 400 published references is available at your request. It explains 
why it is said: “They rewrote the book for Xylocaine.” 


Xylocaine Dosages are Generally no More 
Than Half Those of Procaine 
Available: 


20 cc. and 50 cc. Vials, 
multiple dose ............0.5%, 1% and 2%, 
without epinephrine, 
with epinephrine 1:100,000. 
2 cc. Ampoules 2%, in boxes of 10 
without epinephrine, 
with epinephrine 1:100,000. 
A comprehensive 64 page manual “Xylocaine in Anesthesia 
with detailed information about the above and other aspects 0! 
local anesthesia is yours on request. 


5 ASTRA PHARMACEUTICALS rhs COLLEGE ST. TORONTO 8&8, ONT 
XY LOCAINE’ home 


{brand of lidocaine*) 


ctorile iniectahle solution for local anesthesia 
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The AMERICAN 
Major Surgical ie 
Operating Table ¢ 


i 


4 
a ad 


ion 


The 1085 is an addition to the Amsco line 
of Major Surgical Tables. The 1080 and 1080E 
will continue to be available. 


Canadian Journal of Surger ’ 


eae 


K Compact, permanently mounted base with 
electro-hydraulic or hydraulic power lift 


Divided and removable foot section 


K Head, back and seat sections X-ray 
penetrable 


XK Sliding Transurethral Tray 
K “Winged” ether screen 


... these and many more exclusive features distingu sh 
the 1085 as the major table designed for mode-n 
surgery. 

The unparalleled versatility and precision of tis 
new table are an incomparable aid to the surgi-al 
team ... as helpful to the patient as “‘a third hand or 
the surgeon.” 

Write for your copy of illustrated brochure TC-2: 4. 


AMERICAN 


STERILLZER 


COMPANY OF CANADA, LTD. 
BRAMPTON+ ONTARIO 
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for 
the stress 
component 
in 


® 
STRESSCAPS provide high levels of water- 
soluble vitamins to insure a better prognosis. 


Each capsule contains: 
STRESS FORMULA VITAMINS LEDERLE Thiamine Mononitrate (B,) 10 mg. 


. : Riboflavin (B,) : ‘ 10 mg. 
for amore favorable therapeutic course FF poser an Ph | 100 mg. 


: ‘ Ascorbic Acid (C) .. ‘ 300 mg. 
Host defense mechanism—fundamental to suc- ‘ 


Pyridoxine HCI (B,) 
cessful antibiotic control in severe infection— 4 Vitamin B,, 


4 - ; Folic Acid aoe 
and recovery of normal organic function place Ciiciaes Datiinanaee: 
a stress-demand on metabolic processes. Ther- Vitamin K (Menadione) 
apeutic supplements of B and C vitamins, as Average dose: 1-2 capsules daily. 

the basis of enzyme activity, protein- 1. Daskal, H.M.: Antibiotic Med. & Clin. Ther. 2:33 
carbohydrate utilization, endocrine response (June) 1956. kiN ry 


and antibody formation, are often required.1.2 2. Pollack, H. and Halpern, S.L.: Therapeutic Nutri- 


tion, National Research Council, Washington, D.C., 
1952. 


MEDICAL PRODUCTS DEPARTMENT Lederle) cvanamio OF CANADA LIMITED 
®) Req. Trademark in Canada, ¢ 


See MONTREAL, QUEBEC 


2 mg. 

4 mcgm. 
1.5 mg. 
20 mg. 

2 me. 
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eae them all 


Cutting efficiency and maximum blade per- 
formance has always been the surgeon's 
first consideration when choosing a surgical 
blade. BARD-PARKER offers you a blade 
made with the same consideration in mind 
a blade:of carbon steel of course...s 


S 1G ohe 1or for nat cutting KK o. 


B-P rip-Back Blades 
are now available... 
in the Puncture Proof 


Sterile Blade package that 
can be autoclaved. 


in the RACK-PACK package— 
blades pre-racked ready for 
sterilization. 


in the CONVENTIONAL pack- “(harp 


age—six of one size in a rust- 
proof wrapper. 


BARD-PARKER COMPANY, INC. 
DANBURY. CONNECTICUT 
A DIVISION OF BECTON. DICKINSON AND COMPANY 


B-P + RIB-BACK - IT’S SHARP + RACK-PACK are trademarks of BARD-PARKER 


Ask your dealer 
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EMULSION OF : Meph 


(VITAMIN Ki MERCK) 


LONG-TERM ANTICOAGULANT THERAPY on a pri- 
vate or Outpatient basis now appears feasible for 
certain thromboembolic conditions.! As an adjunct 
in the management of these diseases MEPHYTON 
offers significant advantages. It is the most depend- 
able antidote available for treating hemorrhage and 
hypoprothrombinemia due to Dicumarol®, Cumo- 
pyran®, Tromexan®, and Hedulin®. Intravenous in- 
jection of MEPHYTON restores prothrombin levels 
to safe ranges in 3 to 6 hours and frequently returns 
the prothrombin range to normal in 4 to 12 hours. 
Bleeding is checked usually in 3 to 6 hours, some- 
times sooner—without blood transfusion. No phy- 


1. Tulloch, J. and Wright, I. S., Circulation 9:823, June 1954. 


sician’s bag should be without at least one ampul 
of MEPHYTON for emergency use. 


OTHER INDICATIONS: Hypoprothrombinemia due to 
antibiotics, salicylates, obstructive jaundice, hepatic 
disease, impaired gastrointestinal absorption, and 
deficiency of vitamin K in the newborn. 


SUPPLIED: In boxes of six l-cc. ampuls, each cc. 
containing 50 mg. of vitamin K. 


<> 


Merck Sharp & Dohme 


Division of Merck & Co. Limited 
Montreal 30, Que. 
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Gear and Pinion 


U.S. Pat. No. 2,769,441 — Other Pat. Pend. 


Tew WELCH | ALLYN 
ROTATING ANOSCOPE 


Facilitates examination and instrumentation 


@ Speculum can be rotated without moving handle. Simple 
mechanism turns speculum through full 360°. 


@ Orbiculated edges minimize discomfort as speculum is rotated, 
even in the presence of rectal pathology. 


@ Entire instrument can be autoclaved or boiled, including the 
light carrier and lamp. 


@ Brilliant self-illumination with durable Welch Allyn No.2 lamp. 


me id. F. PAR Z. tree 
vy TORONTO v¥ 


HALIFAX - MONTREAL HAMILTON 
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HARLY 
AMBULATION 


has many advantages 


Early ambulation usually means a shorter, smoother convalescence from 
abdominal surgery. A saving in the valuable time of your hospital staff, and 
more available hospital beds are advantages over and above the benefits to the 
patient himself. 


Postoperative urinary retention and intestinal distention can usually be pre- 
vented by the administration of Prostigmin Roche, thus helping the early ambula- 
tion regimen. When they do occur, Prostigmin is an effective treatment, because 
this potent cholinergic stimulates peristalsis and restores bladder tone. 


Prostigmin should be given with caution to asthmatic pafients and it is contra- 
indicated where there is mechanical, intestinal or urinary obstruction. If these pre- 
cautions are observed, the likelihood of side effects is remote. 


Supply: Ampoules, Vials and Tablets (for Myasthenia gravis). 


HOFFMANN-LA ROCHE LIMITED «¢ MONTREAL 


PROSTIGMIN 


Prostigmin ® -brand of neostigmine U.S.P. 
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—DOWN BROS. presen ——— 


Eldon Tucker’s 
Bone Holding Forceps: 


Useful for small bones, partic- 
ularly holding proximal phalanx 
or first metatarsal in dealing 
with hallus rigidus of great toe. 


As manufacturers of fine surgical 
instruments for more than 80 years, Down 
Bros. bring to the surgeon all the technical 
knowledge and skill possible in the 
manufacture of instruments for every branch 
of surgery. A wide range of standard 
instruments is always in stock, and enquiries 
are invited regarding the manufacture of 
new instruments to the design of 


Canadian surgeons. 


DOWN BROS. ano MAYER & PHELPS to 


70 GRENVILLE STREET TORONTO 5, ONTARIO - WaAlnut 1-8737 
HEAD OFFICE: LONDON, ENGLAND 
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Sterile Strip Pack Sutures 





NOW- CHECK CRC 
CONTAMINATION AT THE 
SUTURE LEVEL! _ aug 
ELIMINATE ALL JARS & 
SOLUTIONS WITH NEW 
INDIVIDUALLY PACKAGEI 


D&G SURGILOPE SP* 
SUTURES 


With exclusive D & G double-envelope strip 
| pack sutures each sterile, sealed inner en- 
velope is individually protected until the 
actual moment of use! Bulk storage in jars 
and solutions—with all its accompanying 
uncertainties—is outmoded. A new standard 
of safety at the suture level is established. 


Now available in a complete suture line—absorba 
and non-absorbable! 


». CYANAMID OF CANADA LIMITED 
SURGICAL PRODUCTS DIVISION 
MONTREAL, QUEBEC 


*Reg. Trademark in Canada Printed in U.S. A. Distributors of Davis & Geck Brand Sutures and Vim* Brand Hypodermic Syringes and Net4 
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NEW FLEXIBILITY IN CONTROL OF INFECTIONS 


Chioromycetia Succinate 
PARENTERAL BROAD-SPECTRUM ANTIBIOTIC 
$0 versatile you can give it ...intramuscularly 


Offers the full broad-spectrum effectiveness of Chloro- 
mycetin, plus high tissue tolerance, ready solubility in 
parenteral fluids, ease of preparation, and minimal irri- 


tation at the site of injection. >, tua 
CHLOROMYCETIN SUCCINATE “.,.is highly soluble and 
is easily prepared as an aqueous solution.”! 


CHLOROMYCETIN SUCCINATE is “...rapidly absorbed 
from parenteral sites of injection.” 


CHLOROMYCETIN SUCCINATE produces “early and ef- intravenous! 
fective bacteriostasis....°4 — y 


CHLOROMYCETIN SUCCINATE “.,.is very readily toler- 


ated with only a minimal amount of pain at the site of 
injection.”! 

supply: CHLOROMYCETIN SUCCINATE (chlorampheni- 
col sodium succinate, Parke-Davis) is supplied in Steri- 
Vials,® each containing the equivalent of 1 Gm. 
chloramphenicol; packages of 1 and 10. 


CHLOROMYCETIN is a potent therapeutic agent and, because 

certain blood dyscrasias have been associated with its admin- 

istration, it should not be used indiscriminately, or for minor b 

infections. Furthermore, as with certain other drugs, adequate a a = Su cutan eously 
blood studies should be made when the patient requires pro- 

longed or intermittent therapy. 


references: (1) Ross, S.; Puig, J. R., & Zaremba, E. A., in Welch, H., 
& Marti-Ibaiez, F: Antibiotics Annual 1957-1958, New York, 
Medical Encyclopedia, Inc., 1958, p. 803. (2) Glazko, A. J., et al.: 
ibid., p. 792. (3) McCrumb, F R., Jr.; Snyder, M. J.; & Hicken, W. J.: 
ébid., p. 837. (4) Payne,-H. M., & Hackney, R. L., Jr.: ibid., p. 821. 


a” 
qe * 


: [ Dy: PARKE, DAVIS & COMPANY, LTD. 
i°7* MONTREAL 9, P.Q. 
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DISSOLUTION OF CLOTS WITHA: 





% 
THE OPENING OF A 


NEW EPOCH 


in the treatment of 


Bthromboembolic disorders: 


THROMBOPHLEBITIS 
PULMONARY EMBOLISM 


lAvith ACTASE it is now possible to enhance plasma fibrinolytic 
PBhctivity. ACTASE is prepared from human plasma. It contains the 
ctive and purified form of the proteolytic enzyme fibrinolysin. “The 
linical results after fibrinolysin infusion...have been consistently 


mcouraging in terms of its apparent ability to dissolve a recently 


icquired intravascular clot.”? CLINICAL DATA al 
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SPECIFIC THERAPY -— lysis of the clo: 


thrombophlebitis e pulmonary embolism 


ACTASE’ 


Fibrinolysin (Human) (X 
Ne 


A NEW THERAPEUTIC AGENT 


| ACTASE “...may prove a safe and effective 
agent for achieving acute lysis of intravascular 
clot.”! In thrombophlebitis the benefits “... range 
from significant improvement to complete rapid 


fibrinolytic activity, has no clinically significan 
effect on blood coagulation. “Anticoagulan 
drugs can be safely used simultaneously.”? 


SAFETY IN CLINICAL USE 


relief, if adequate doses are administered.’”2 


“Pulmonary emboli, although notoriously 
difficult to evaluate clinically, respond well to 
_ plasmin [fibrinolysin].’”2 


The only reaction observed with intravascula 
use of fibrinolysin has been a temperature ri 
in some patients. In one series? of 141 patients 
there was no febrile response in 35 per cent, 
mild temperature rise in 42 per cent, and 


severe febrile reaction in 23 per cent. Chillines 
nausea, vomiting, dizziness, headache and muy 
cle pain may occur. The prophylactic admini 
tration of antipyretics!.4 and antihistamines,! 
sedatives, may lessen and possibly prevent th 
febrile reaction. 


|. ACTASE overcomes the disadvantages of 
earlier thrombolytic agents, which proved to be 
| ineffective for intravenous use, or unsafe because 
| of severe side reactions and lack of specificity. 


_ Studies show that ACTASE, while maintaining 
CLINICAL RESULTS WITH FIBRINOLYSIN THERAP 


Source 
Moser" 
Cliffton? 
ORTHO? 
Moser' 


Indication 





| Number of Patients J Results 
Pulmonary embolism 
Thrombophlebitis 


| 8 
| 4 
and pulmonary emboli | 
Pulmonary embolism | 


want 


serdhomes 











| 4 patients showed beneficial effects 
3 patients experienced complete relief 


70% excellent; 24% questionable; 6% poor 


36 a 
18 


Deep venous 
thrombophlebitis 


| “consistently encouraging” 


| 
| 


| 
[ 
| 


2 


| “excellent response in 9 of 11 patients who received adequate dosag 





Cliffton? 
Cliffton® 


17 
12 


| Venous thromboses 





| Peripheral venous 
| thrombosis 


improvement in all patients, ranging from subsidence 
to unequivocal lysis of the thrombus 


+ 


| evidence of thrombolysis in 4 patients ; 


Moser* Superficial 


thrombophlebitis 


| 
| 
ORTHO? | Thrombophlebitis T 171 65% excellent; 26% good; 9% poor 


ACTASE is given as an intravenous infusion over a period of two hours. Complete liter- 
ature is available on request. 





Packaging: ACTASE is supplied in vials containing 50,000 Fibrinolytic Units. 


References: (1) Moser, K. M.: J.A.M.A. 167:1695 (Aug. 2) 1958. (2) Cliffton, E. E.: J. Am. 
Geriatrics Soc. 6:118, 1958. (3) Clinical Research Division, Ortho Pharmaceutical Corporation. 
(4) Ambrus, J. L., and others: Ann. New York Acad. Sc. 68:97 (Aug. 30) 1957. (5) Cliffton, E. E.: 
Ann. New York Acad. Sc. 68:209 (Aug. 30) 1957. 


ORTHO PHARMACEUTICAL (CANADA) LTD., Toronto, Ont. 
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reverse cutting 


20% more needle strength 


ETHICON DIVISION OF GohmonaGohson aE ihe seme) bala Ve meet a ie arte 
, ¢ 
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The convalescent patient often has little to do but worry 


You can frequently improve his mental outlook in the 
difficult postoperative period with ‘Dexamyl’. 
Roberts! reports: ‘““The mood-alleviating action of [‘Dexamyl’ 
provides partial relief from the psychic symptoms and 
greatly enhances the possibility of . . . recovery.” 


Dexamy]l* 
tablets and Spansule* sustained release capsules 
@) Smith Kline & French - Montreal 9 


1. Am. J. M. Sc. 229:496 *®Reg. Can. T. M. Off. 
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MADE 
IN 
CANADA 


RUBBER ELASTIC BANDAGE 


ASSURES MORE UNIFORM SUPPORT 


Scientifically determined number of rubber 
and cotton threads provides a balanced weave 
that assures optimal therapeutic results. 


ACE guarantees even and controlled stretch 
ACEinsures firmness under tension 
ACE prevents “bunching” 


ACE minimizes possibility of vein constriction 


MAINTAINS ITS ELASTICITY LONGER 


Today, ACE provides your patient with ana- 
tomically correct support far longer. B-D’s 
newly developed type of heat-resistant rub- 
ber can withstand dry heat sterilization and 
has a greater tensile strength than rubber 
found in ordinary bandages. 


Now, more than ever, ACE is the name to 
remember. Only Becton, Dickinson and Com- 
pany makes ACE rubber elastic bandage. 


B.D AND ACE ARE REGISTERED TRADEMARKS OF BECTON DICKINSON AND COMPANY 


BECTON. DICKINSON AND COMPANY-RUTHERFORD, NEW JERSEY 


in Canada BECTON, DICKINSON & Co., CANADA, LTD., TORONTO 10, ONT. ‘iii 
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to make this convincing test 


vINCERT 


to add medication to I.V. solutions, and time the opera- 
tion from start to finish. You'll find it will take just 
16 SECONDS to complete the admixture... ready 
for use! 


INCERT eliminates ampules, needles, syringes and all 
the preparation time required with the old way of 
“needling” solutions. Simply plug the INCERT vial into 
the large hole in the stopper of the I.V. bottle — and 
the job is done. 


INCERT provides a sterile, safe, single-step “closed sys- 
tem” method of adding a variety of medications to 
solutions. The INCERT vial, left in position in the solu- 
tion bottle, identifies the medication until ready for use. 


Here is a real economy in lighter work-load and re- 
duced preparation costs... ready for instant use in 
your hospital. 


*Sample INCERT vials available for your convenience. 


TRAVENOL LABORATORIES, INC. 


NOW AVAILABLE IN INCERT® 


VI-CERT C1000 with B,. (Lyophilized B Vitamins with Vitamin C and B, 2). 
INCERT T41—Thiamine HCI 25 mg., Riboflavin 10 mg., Niacinamide 100 
mg., Sodium Pantothenate 20 mg., Pyridoxine HC! 20 mg., Ascorbic 
Acid 500 mg. 

INCERT T42—Same as above, with 1000 mg. Ascorbic Acid and Cyanoco- 
balamin (B, >) 25 mcg. 

VI-CERT® (Lyophilized B Vitamins with Vitamin C). 

INCERT T16—500 mg. lyophilized succinylcholine chloride. 

INCERT T17—1000 mg. lyophilized succinyicholine chloride. 


SUCCINYLCHOLINE CHLORIDE 


SUX-CERT (Lyophilized succinyicholine chloride for skeletal muscle 
relaxation). 

INCERT T110—500 mg. in 5 cc. sterile solution. 

INCERT T140—1000 mg. chloride in 10 cc. sterile solution. 


POTASSIUM CHLORIDE SOLUTION 


INCERT 72010—20 mEq K+ and Ci— in 10 cc. sterile solution (2 mEq/c<.). 
poe — mEq K+ and Ci— in 12.5 cc. sterile solution (2.2 
mEq/cc.). ; 

INCERT 12020—40 mEq K+ and Ci— in 12.5 cc. sterile solution (3.2 
mEq/cc.). 


POTASSIUM PHOSPHATE SOLUTION 

INCERT T31—(1.579 gm. K2HPO, and 1.639 gm. KH2PO, per 10 cc.). 
Contains 30 mEq K+ and HPO,= in 10 cc. sterile solution. 
CALCIUM LEVULINATE SOLUTION 


INCERT T51—10% solution, 1.0 gm. (6.5 mEq of Calcium) in 10 ce. 
Sterile solution. 


Morton Grove, Illinois 
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VOLUME 1 AND VOLUME 2 


Box binders, which have been designed to supply both the protec- 
tion and the pleasing appearance of a permanent binding, are available 
for both volumes of the Journal. 


They are made in two sections so that the Journals may be easily 
slipped in and out. Both sections are covered in an embossed, 
leather-grained paper. The title, volume number and year are gold- 
stamped on the spine of the outer section. 


The price of each binder is $1.50 postpaid. 
Orders may still be placed for either or both of the binders by return- 
ing the form below to: 


Canadian Journal of Surgery, 
150 St. George Street, 
Toronto 5, Ontario. 


binder(s) 
Volume 1, 1957-58 [] 
Volume 2, 1958-59 [1] 





JOURNAL CANADIEN DE CHIRURGIE 


TOME 1 ET TOME 2 


Si vous désirez conserver vos exemplaires du Journal tout en garnis- 
sant votre bibliothéque, procurez-vous un de nos emboitages de 
carton recouvert de papier simili-cuir. Ils se composent de deux 
boites avec titre, tome, année et numéro imprimés en or sur le dos. 


Les différents numéros seront ainsi groupés, faciles d’accés et pro 
tégés de la poussiére. 


Ces emboitages se vendent $1.50 l’exemplaire, franco de port. 
Servez-vous du bon de commande ci-dessous, que vous devez 
envoyer au 


Journal Canadien de Chirurgie 
150 rue St-George, 
Toronto 5, Ont. 


Ci-joint la somme de $ 
du Journal Canadien de Chirurgie. 
Tome 1, 1957-58 [] 


Tome 2, 1958-59 [] 
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TRADE MARK 


hallmark of quality 
in plaster of Paris bandages and splints 






jose either GYPSONA STANDARD or L.P.L. GYPSONA (Low Plaster Loss 
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5640 Paré Street, Montreal 9, Que. 
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IMPROVED :4 
McLAUGHLIN — 
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offers you these advantages: 
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Positive, self-locking Nylok® 
device in strong 5/16” ‘M’ bolt 
resists disengagement. 


Adjustable angularity from 114° 
to 150° in 6° increments. 


Cannulated, three-flanged 


Thornton-type nail, can be used 
with or without the plate. 


we 
we 
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Thornton-type nail 
requires #6879-7 
driver shaft. ‘M’ 
bolt requires #6896-3 
socket wrench. 
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ntact dressing 


: 
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dequate drainage 


_..without wound-adherence! 


The new sterile OWENS® Non-Adherent Surgical Dressing is “an ideal refine- 
ment in wound dressing technic." This exclusive semi-permeable rayon fabric 
prevents capillary penetration without ointment or other impermeable coatings 


MEDICAL PRODUCTS DEPARTMENT 
to hinder healing. Painful tearing of wound surfaces is minimized . . . better, ee OT emer LE 
more rapid healing is assured. ae 


——— 
_ CYANANMID 
ee ee 
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Double-wrapped dressings packaged sterile in individual envelopes ready 


for use on burns, incisions, granulating areas, skin graft sites, or wherever a 
superior cosmetic result is desired. Sizes: 3” x 8” and. 8” x 12”. 


‘Thomson, J. E. M.: Am. J. Surgery 91:413 1956 





For detailed information 
ask your Cutter man 
or write to Dept. 9-48G 
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important as a hemostat 


in the delivery room 


Parenogen 


fibrinogen replacement therapy 


When pregnancy is complicated by severe 
uncontrollable hemorrhage associated with a 
deficiency of fibrinogen and the failure of the blood 
to clot, immediate fibrinogen replacement is 
indicated. In all cases of abruptio placentae a plasma 
fibrinogen level of less than 50 mg.% is critical. 


When fibrinogen levels fall below 100 mg.% 

in drastic thoracic surgery, pancreatic surgery and 
other extensive surgical procedures, the administration 
of Parenogen should be seriously considered. 


Parenogen is derived from normal human plasma, 
and is provided as a dried product for intravenous 
use. The dry material is stable under refrigeration 
for five years. 


Parenogen is indicated as a parenteral 
hemostat whenever pregnancy is complicated 
by afibrinogenemia as in: 


@ severe premature separation of the placenta 
(abruptio placentae) 


amniotic fluid infusion of embolism 
long-standing retention of a dead fetus in utero 
convulsive eclampsia 

postpartum hemorrhage 

surgical trauma 


Available in one gram kits with diluent, reconstitution 
needle and administration set. 


CUTTER LABORATORIES INTERNATIONAL 

106 11th Avenue, S.E., Calgary, Alberta 

EARL H. MAYNARD, 207 Main Street, So., Weston, Ontario 

STANDARD SURGICAL SUPPLY, LTD., 110 11th Ave., S.E., Calgary, Alberta 
STANDARD SURGICAL SUPPLY, LTD., 167 West 2nd Ave., Vancouver, B.C, 
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SUcesi ste ett 


for 
the stress 
component 


UR 


STRESSCAPS............ 


for an uneventful postoperative course 


Adequate nutritional supplementation, pre- and postoperative, must be consist- 
ent with requirements for satisfactory healing and maintenance of home- 
ostasis.1,2 Therapeutic levels of B and C vitamins should be administered to 
meet the stress demands.3 STRESSCAPS provide the high potency formula of 
water-soluble vitamins essential to an uneventful, early convalescence. 


Each capsule contains: 

Thiamine Mononitrate (B:). 10mg. 
Riboflavin (B:) 

Niacinamide 

Ascorbic Acid (C) 

Pyridoxine HCI(Bs). . . . 
it a 4 mcgm. 
Folic Acid 1.5 mg. 
Calcium Pantothenate ... 20mg 
Vitamin K (Menadione) . . 2 mg. 
Average dose: 1-2 capsules daily. 

1. Kreiger, H., et al.: Surgery 44:138 
Quly) 1958. 

2. Priestly, J. T.: Surg. Gynec. & 
Obstet. 107:375 (Sept.) 1958. 

3. Goodhart, R. S.: M. Clin. North 
America 40:1473 (Sept.) 1956. 


MEDICAL PRODUCTS DEPARTMENT Lederle CYANAMID OF CANADA LIMITED 


@ Reg. Tradomark in Canada, c ANA D * 


MONTREAL, QUEBEC 





Canadian Journal of Surgery 


the “MODEL MC” 


operating table... 
by Allen & Hanburys 


e Completely e Max. Height 45” 
head-end control Min. Height 28” 


@ Moderate price 
Simplicity of includes 2” 
control with anti-static mattress 
absence of and standard 
gadgets ‘ accessories 


= ha 5 Re: Full range of 

© Versatility of ° ‘ oS f additional 
movement ‘ interchangeable 
including chair be tn owen accessories 
position available 


Designed and manufactured in close collabor- 

ation with leading Canadian Surgeons, anaes- 

thetists and operating room staff, this new 

operating table includes the finest features of 

earlier models by Allen & Hanburys. There are 

many outstanding improvements that bring 

greater efficiency to the operating room. One 

important result is that all major adjustments 

can be made by means of one selective gear box 

control lever and with no interruption whatever 

of the surgical team. GLAXO-ALLENBURYS 
(CANADA) LIMITED 

The “Model MC” is moderately priced and Surgical Division 

guaranteed for years of trouble-free service. TORONTO 15 ONTARIO 


Write for complete illustrated booklet on the MC Model and other ‘“‘A & H’’ operating tables. 
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FACTS ABOUT SURGEONS’ GLOVES 
Surgeons’ gloves made directly from liquid tree 
rubber are called “Latex’’, and have a tensile strength 
of about 4000 P.S.I.—harder than the rubber in most 
tires. For a softer, more pliable glove, tree latex is 
solidified, then milled through powerful rollers to 
reduce the hardness of the fibres. This milled latex is 
used to make ‘Brown Milled’’ gloves, which have a 
hardness of only about 2400 P.S.I.—\almost half that 
qa OBUCtS OF Cara of Latex gloves. “Brown Milled” gloves are therefore 
| We softer, more sensitive, flexible and comfortable. 
since, i902 Whichever type meets your requirements, specify 
Canadian made “Sterling”—your assurance of finest 
quality. 
Canada’s only Manufacturer of Surgeons’ Gloves Since 1912 


STERLING RUBBER COMPANY napa 
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IN CONDITIONS OF ACUTE STRESS 
60 SECOND ACTION | 


CAN OFTEN 
SAVE A LIFE 


Sou Cortet 


Within 60 seconds, a vial of SOLU-CORTEF can be in- 
jected, and the time saved may save a life. 


Indications include: poor surgical risks, severe injury, 
acute hypersensitive reactions, overwhelming systemic 
infections**, and trauma (including emergency surgery) 
or serious infections** in Addisonian patients and in 
those presently or recently on cortisone, hydrocortisone 
or ACTH therapy. 


Supplied: Solu-Cortef* for intravenous (or intramuscular) 
injection, in 10cc. vials containing 100 mg. hydrocorti- 
sone (as 133.7 mg. hydrocortisone sodium succinate). 


Fine Pharmaceuticals Since 1886 


A *Registered Trademark 
Upjohn | THE UPJOHN COMPANY OF CANADA = INE oes. coo ction win spore 
865 York Mills Road, Don Mills (Toronto), Ontario J priate antibiotic therapy 
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OPERATIVE SURGERY 


General Editors: CHARLES ROB, M.C., M.Chir., F.R.C.S., Professor of 
Surgery, St. Mary’s Hospital, London, and RODNEY SMITH, M.S., 
F.R.C.S. Surgeon, St. George’s Hospital, London. 


Up to the present time OPERATIVE SURGERY has only been available 
as a complete work of eight volumes and index. A re-planning has now made it 
possible to split it into separate specialties. The whole work has been specially 
edited and divided into groups shown below. Each volume contains its own 
index and in the case of sets of volumes, there is a comprehensive index to the 
whole set. 


GENERAL SURGERY (set of four volumes). 


Volume I Introductory, Trauma and Abdomen. 
Volume II Completion of Abdomen. 
Volume III Rectum, Anus, Thorax. 


Volume IV Head, Neck, Lymph Nodes. Vascular 
Surgery, Endocrines, Breast. Consolidated 
Index. $85.00 per set 


ORTHOPAEDIC AND PLASTIC SURGERY (set of two volumes). 


Volume I Introductory, Trauma, Hand Amputations, 
Plastic Surgery, Index to both volumes. 


Volume II Regional Orthopaedic Surgery. Index to 
both volumes. $42.50 per set 
GYNAECOLOGY AND OBSTETRICS (one volume) $16.00 per vol. 
GENITO-URINARY SURGERY (one volume) $23.00 per vol. 


EYES, EARS, NOSE AND THROAT, AND NEURO- 
SURGERY (one volume) $32.00 per vol. 


The three separate volumes each contain an introductory section as well as 
their own indexes. 


BUTTERWORTH & CO. (CANADA) LTD. 


1367 Danforth Avenue, Toronto 6, Ontario 





A NEW 
POTENT ANALGESIC 


for the control of 
severe pain 


ae es 


Pom ee | 


‘Pipadone’ brand Dipipanone Hydrochloride Injection 
is a potent, new synthetic analgesic 

of the morphine type, first synthesized at 

the Wellcome Research Laboratories. 

25 mg. intramuscularly provides analgesia of about 
the same degree as ‘‘a sixth” of morphine, 

but with few side effects. Onset of action 

occurs in 5-15 minutes and the 

average duration is 4-6 hours. 


Available in 1 cc. ampoules containing 25 mg. ‘Pipadone’ per cc. 
and in multiple-dose vials of 10 cc. 


& 


BURROUGHS WELLCOME & CO. (CAaNaDA) LTD. 
MONTREAL 





WHY RISK DELAYED RECOVERY 
FROM 


HOSPITAL STAPH 


INFECTIONS ? 


“Hospital staphylococcus,” a frequent cause of antibiotic- 
resistant septicemia, enteritis and other serious infections, is 
most often sensitive to CATHOMYCIN (novobiocin). For the 
patient with an infection resistant to routine antibiotic therapy, 
CATHOMYCIN constitutes the first line of defense—it has an 
established record* of effectiveness. 


CATHOMYCIN may be administered alone or in combination 
with other antibiotics in full dosage. In combination, it affords 
protection against the emergence of resistant strains. 


Rapidly absorbed, CATHOMYCIN quickly produces high, ther- 
apeutic blood levels which are maintained for 12 hours or 
longer. It is generally well tolerated and does not destroy 
beneficial intestinal flora. There is no evidence of cross- 
resistance with other antibiotics. 


CATHOMYCIN 


for stenhy’ lococcic septicemia, enteritis, postoperative NOVOBIOCIN 
wound in fections and other serious staph infections. 


DOSAGE: Adults: CATHOMYCIN Sodium 2 capsules b.i.d. or CATHOMYCIN Calcium 
Syrup 4 teaspoonfuls b.i.d. Children: (up to 12 years) 2 to 8 teaspoonfuls daily 
in divided doses based on 10 mg. CATHOMYCIN per Ib. of body weight per day. 
SUPPLIED: Capsules sodium novobiocin, each containing the equivalent of 250 mg. 
of novobiocin—vials of 16 and 100—and as an orange-flavored syrup (aqueous 
suspension), in bottles of 60 cc. Each 5 cc. CATHOMYCIN Syrup contains 125 mg. 
(2.5%) novobiocin, as calcium novobiocin. 
*Complete bibliography available on request. 


@&5 Merck Sharp & Dohme Montreal 30, Que. 


Division of Merck & Co. Limited 


S%79 








